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NEW  ROYAL  COMMISSION  ON  TUBERCULOSIS. 


Edward  R. 

Edward  the  Seventh,  by  the  Grace  of  God  of  the  United  Kingdom  of  Great 
Britain  and  Ireland,  King,  Defender  of  tlie  Faith,  To 

Onr  Trusty  and  AYell -beloved  Sir  Michael  Foster,  Knight  Commander  of  Our 
most  Honourable  Order  of  the  Bath,  Doctor  of  Medicine,  Fellow  of  the  Royal  Society, 
Professor  of  Physiology  in  Our  University  of  Cambridge  ; 

Our  Trusty  and  Well-beloved  German  Sims  Woodhead,  Esquire,  Doctor  of 
Medicine,  Professor  of  Pathology  in  Our  University  of  Cambridge  ; 

Our  Trusty  and  Well-beloved  Sidney  Harris  Cox  Martin,  Esquire,  Doctor  of 
Medicine,  Fellow  of  the  Royal  Society,  Professor  of  Pathology  at  University  College, 
London  ; 

Our  Trusty  and  Well-beloved  doiiN  McFadyean,  Esquire,  Principal  and 
Professor  of  Comparative  Pathology  and  Bacteriology  at  the  Royal  Veterinary 
College  ;  And 

Our  Trusty  and  M’ell-beloved  Hubert  ’William  Boyce,  Esquire,  Professor  of 
Pathology  at  University  College,  Liverpool. 

Greeting  : 

MTier  eas  We  have  deemed  it  expedient  that  a  Commission  should  forthwith  issue 
to  inquire  and  report  with  respect  to  Tuberculosis  : — 

1.  Whether  the  disease  in  animals  and  man  is  one  and  the  same  ; 

2.  Whether  animals  and  man  can  be  reciprocally  infected  with  it ; 

3.  Under  what  conditions,  if  at  all,  the  transmission  of  the  disease 
from  animals  to  man  takes  ])lace,  and  what  are  the  circumstances 
favourable  or  unfavourable  to  such  transmission. 

Now  know  ye,  that  We,  reposing  great  trust  and  confidence  in  your  knowledge 
and  ability,  have  authorised  and  appc»inted,  and  do  liy  these  Presents  authorise  and 
appoint  you,  the  said  Sir  Michael  Foster,  German  Sims  Woodhead,  Sidney  Harris 
Cox  Martin,  dohn  McFadyean,  and  Rubert  William  Boyce,  to  be  Our  Commissioners 
for  the  purposes  of  the  said  inquiry. 

And  for  the  better  effecting  the  jmrposes  of  this  Our  Commission  We  do  by 
these  Presents  give  and  grant  unto  you,  or  any  three  or  more  of  you,  full  power 
to  call  before  you  such  persons  as  you  shall  judge  likely  to  afford  you  anv 
information  upon  the  subjeci;  of  this  Our  Commission  ;  and  also  to  call  for,  have 
access  to,  and  examine  all  such  books,  documents,  registers,  and  records  as  may 
afftird  you  the  fullest  information  on  the  subject,  and  to  inquire  of  and  concerning 
the  ])remises  liy  all  other  lawful  ways  and  means  wdiatsoever. 

And  AVe  do  by  these  Presents  authorise  and  empownr  you,  or  any  three  or  more 
of  you,  to  visit  and  personally  inspect  such  places  as  3'ou  may  deem  it  expedient  so 
to  inspect  fi)!’  the  more  effectual  carrying  out  of  the  purposes  aforesaid. 

And  We  do  further  by  these  Presents  will  and  ordain  that  this  Our  Commission 
shall  continue  in  full  force  and  virtue,  and  that  you.  Our  said  Commissioners,  or  anv 
three  or  more  of  you,  may  from  time  to  time  proceed  in  the  execution  thereof,  and 
of  everv  matter  and  thing  therein  contained,  although  the  same  be  not  continueil 
from  time  to  time  by  adjournment. 

And  W^e  do  further  ordain  that  you,  or  any  three  or  more  of  vou,  have  liberty 
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to  report  your  proceedings  under  this  Our  Commission  from  time  to  time  if  you 
siiall  judge  it  expedient  so  to  do. 

i\.nd  Our  further  A\dll  and  Pleasure  is  that  you  do,  with  as  little  delay  a 
possible,  re}iort  to  Us  under  your  hands  and  seals,  or  under  the  hands  and  seals 
of  anj-  three  or  more  of  you,  your  opinion  upon  the  matters  herein  submitted  for 
your  consideration. 

Given  at  Our  Court  at  St.  James’s  the  Thirty-first 
day  of  August,  1901  ;  in  the  first  A^ear  of  Our  Reign. 

By  His  Majesty’s  Command. 

CHARLES  RITCHIE. 


Edward  R.  &  I. 

Edward  the  Sevexth,  by  the  Grace  of  God,  of  the  United  Kingdom  of  Great 
Britain  and  Ireland  and  of  the  British  Dominions  beyond  the  Seas  King,  Defender 
of  the  Faith,  To 

Our  Trusty  and  Well-beloved  William  Henry  Power,  Esquire,  Companion  of 
Our  most  Honourable  Order  of  the  Bath,  FelloAv  of  the  Royal  Society,  Medical 
Officer  of  the  Local  Government  Bor.rd, 


Greeting  : 

W  hereas  by  Warrant  under  Our  Royal  Sign  Manual,  bearing  date  the  Thirty- 
first  day  of  August,  one  thousand  nine  hundred  and  one.  We  v^ere  pleased  to  ap'point 
Commissioners  to  inquire  and  report  ufith  respect  to  Tuberculosis,  and  to  authorize 
the  late  Sir  Michael  Foster  to  act  as  Chairman  of  the  Commission  ; 

And  whereas  the  Chairmanship  of  the  Commission  is  at  this  present  void. 

Xow  know  ye  that  We,  reposing  great  trust  and  confidence  in  your  knowledge 
and  ability,  have  authorized  and  appointed,  and  by  these  Presents  authorize  and 
appoint  you,  the  said  AVilliam  Henry  Power,  to  be  Chairman  of  the  said  Commission 
in  the  room  of  the  said  Sir  Michael  Foster,  deceased. 

Given  at  Our  Court  at  Saint  James’s  the  Eighteenth  day 
of  March,  1907  ;  in  the  seventh  Tear  of  Our  Reign. 

By  His  Majesty’s  Command. 


H.  J.  GLADSTONE. 


TO  THE  KING’S  MOST  EXCELLENT  MA.IESTY. 


May  it  please  your  i\Ia]’esty, 

We,  your  Majesty’s  Coininissioners,  a])poiute(l  to  inquire  and  re})ort  with 
res])ect  to  Tuberculosis  : — 

1.  Whether  the  disease  in  animals  and  man  is  one  and  the  same  ; 

Whether  animals  and  man  can  be  reci].)rocally  infected  with  it  ; 

o.  Under  what  conditions,  if  at  all,  the  transmission  of  the  disease 
from  animals  to  man  takes  place,  and  what  are  the  circumstances 
favourable  or  unfavourable  to  such  transmission  ; 

humbly  submit  the  following  Further  Report  containing  an  account  of  certain 
experiments  we  have  carried  out  regarding  the  Infectivity  of  the  Milk  and  Faeces 
of  Naturally  Infected  Tuberculous  Cows,  that  is,  Cows  that  had  contracted  the 
disease  in  the  ordinary  way. 

W  e  wish  to  take  this  opportunity  of  expressing  our  deep  sense  ot  the  great  loss 
caused  not  only  to  ourselves  but  also  to  the  whole  country  by  the  lamented  death  of 
Sir  Michael  Foster,  tlie  late  Chairman  of  this  Commission. 

Since  the  date  of  our  SecomI  Interim  Report  the  work  of  the  Commission  has 
been  mainly  directed  to  determining  the  special  characters  of  the  bacilli  which  are 
the  cause  of  tuberculosis  in  animals  other  than  the  cow,  and  the  relationships  of  the 
different  types  of  tubercle  bacilli  which  we  have  encountered  in  man  and  certain  of 
the  lower  animals.  The  investigations  bearing  on  these  and  other  matters  referred 
to  in  that  Report  as  engaging  our  attention  are  not  yet  complete  and  the  publication 
of  the  results  obtained  must  therefore  be  ])Ostponed. 

In  the  meantime  ^ve  have  thought  it  advisable  to  describe  the  results  of  a  series 
of  experiments  which  have  been  carried  out  by  us  with  a  view  of  olitaining 
information  regarding  the  excretion  or  discharge  of  tubercle  bacilli  in  the  Milk  and 
Faeces  of  tuberculous  cattle. 

In  our  SecomI  Interim  Report  we  expressed  the  opinion,  as  a  result  of  our 
investigations,  that  a  very  considerable  amount  of  disease  and  loss  of  life,  especially 
among  infants  and  children,  must  be  attriliuted  to  the  consumption  of  cow’s  nulk 
containing  tubercle  bacilli. 


Tuberculosis  involving  the  udder  is  conqiaratively  common  in  cows,  and  in 
such  cases  their  milk  always  contains  tubercle  bacilli  and  is  therefore  dangerous 
for  human  beings  consuming  it.  It  was,  however,  undecided  what  is  the 
danger,  if  any,  attaching  to  the  milk  of  tidjerculous  cows  in  which  the  udder 
presents  no  evidence  of  disease.  We  therefore  took  the  opp(jrtunity  of  making 
a  number  of  observations  and  experiments  bearing  on  this  point.  The 
experiments  were  made  with  the  milk  of  cows  which  had  contracted  the  disease 
in  the  natural  way. 

In  natural  tubercuhjsis  in  the  coav,  cases  which  show  such  obvious  symptoms  of 
the  disease  as  emaciation  and  cough  should  be  considered  separately  from  the  cases  in 
which  there  are  no  such  signs  and  in  which  the  disease  is  to  be  recognised  during 
life  only  by  means  of  the  injection  of  tuberculin. 

None  of  the  cows  investigated  showed  any  sign  of  disease  of  the  udder  during 
life,  and  in  all,  after  slaughtering,  the  udder  was  carefully  examined  for  tuberculous 
lesions  and  tubei'cle  bacilli.  No  tubercidt)sis  was  found  exce})t  in  one  case  (Cow  F) 
in  which  one  (|uarter  of  the  udder  showed  four  small  nodules.  These  could  not 
possibly  have  been  detected  during  life. 

We  found  that  the  milk  of  the  cows  obviously  suffering  from  tuberculosis 
{see  i\  ppendix  ;  Cows  R,  C,  and  F)  contained  tubercle  bacilli  n  liether  the  milk  was 
obtained  in  the  ordinary  n  ay  or  was  withdra^vn  from  the  teat  by  means  of  a  sterilised 
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catheter.  The  presence  of  tubercle  bacilli  in  the  milk  of  cows  clinically  recognisable 
as  tuberculous  confirms  the  opinion  we  expressed  in  our  Second  Interim  Report  that 
the  milk  of  such  cows  must  be  considered  dangerous  for  human  beings. 

The  experiments  which  w'e  have  carried  out  with  regard  to  the  infectivity  of 
the  faeces  of  tuberculous  cows  were  dictated  by  knowledge  of  the  fact  that  dirt  of 
various  kinds  from  cows  and  the  cow-shed  is  almost  constantly  present  in  milk  as  it 
reaches  the  consumer.  Cows  suffering  from  extensive  tuberculosis  of  the  lungs  must 
discharge  considerable  numbers  of  bacilli  from  the  air  passages  in  the  act  of 
coughing,  and  some  of  the  bacilli  thus  expelled  may  find  their  way  into  the  milk. 
But  our  experiments  indicate  that  the  excrement  of  cows  obviously  suffering  from 
tuberculosis  of  the  lungs  or  alimentary  canal  must  be  regarded  as  much  more 
dangerous  than  the  matter  discharged  from  the  mouth  or  nostrils.  We  have  found 
that  even  in  the  case  of  cow^s  with  slight  tuberculous  lesions  tubercle  bacilli  in  small 
numbers  are  discharged  in  the  faeces,  while  as  regards  cows  clinically  tuberculous 
our  experiments  show  that  the  faeces  contain  large  numbers  of  living  and  virulent 
tubercle  bacilli. 

The  presence  of  tuberculous  cows  such  as  B,  C,  and  F  in  company  with  healthy 
cows  in  the  cow-shed  is  therefore  distinctly  dangerous,  as  some  of  the  tubercle 
bacilli  which  escape  from  their  bodies  in  the  excrement  are  almost  certain  to  find 
their  way  into  the  milk. 

The  experiments  are  described  in  detail  in  the  Appendix  attached  to  this 
Report.  They  were  carried  out  by  Dr.  F.  Griffith  under  our  supervision,  and  we 
desire  to  express  our  high  appreciation  of  the  skill  and  care  devoted  by  him  to  the 
work. 


(Signed)  W.  H.  POWER,  Chairman. 

G.  SIMS  WOODHEAD. 
SIDNEY  MARTIN. 

J.  McFADYEAN. 
ROBERT  BOYCE. 


Edward  J.  Steegmann,  Secretary. 
January,  1909. 
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INTRODUCTION. 


This  A]jpeiidix  gives  the  results  of  inoculation  and  feeding  experiments  made 
with  the  faeces  and  milk  of  naturally  tuberculous  cattle.  Observations  have  been 
made  on  six  milch  cows.  Three  of  the  animals,  B,  C,  and  F,  showed  clinical 
evidence  of  tuberculosis  but  in  none  during  life  could  any  tuberculous  disease 
of  the  udder  be  detected.  The  object  of  this  investigation  was  to  ascertain  if 
tubercle  bacilli  were  present  in  the  faeces  and  milk  of  these  animals. 

Description  of  Methods  Used. 

For  the  purposes  of  the  experiments  a  considerable  quantity  of  faecal  matter  was 
required,  and  in  order  to  avoid  risk  of  contamination  from  the  genito-urmary  passages 
the  following  method  of  collection  was  employed.  The  action  of  the  rectum  was 
stimulated  by  the  injection  into  it  of  air  through  a  sterile  glass  tube  and  the  faeces 
were  received  directly  into  a  pail  which  was  applied  to  the  margin  of  the  anal  orifice. 
These  precautions  were  necessary  as  in  one  case,  B,  there  was  a  purulent  discharge 
from  the  vagina  and  the  post-mortem  examination  in  three  cases,  B,  0,  and  F, 
revealed  extensive  tuberculous  disease  of  the  uterus.  A  portion  of  the  faeces 
was  rubbed  up  in  a  mortar  with  sufficient  salt  solution  to  moisten  it  and  pressed 
through  muslin  to  form  an  emulsion.  This  emulsion  was  used  for  the  feeding 
and  inoculation  of  guinea  -  pigs.  The  inoculation  of  fresh  fiieces  into  guinea- 
pigs  frequently  causes  death  within  a  few  days  and  it  was  possible  to 
estimate  roughly  a  minimal  fatal  dose  of  the  emulsion  which  was  ])repared  each 
day  in  the  same  way.  It  was  found  that  0'.5  cubic  centimetre  of  the  emulsion 
almost  invariably  caused  death  from  acute  peritonitis  while  after  the  inoculation 
of  O’O.I  cubic  centimetre  all  the  animals  survived.  The  intraperitoneal  method  of 
inoculation  was  almost  exclusively  used. 

The  infectivity  of  the  faeces  was  also  tested  by  feeding  guinea-pigs  and  swine. 
The  swine  were  young  animals  about  11  weeks  old,  belonging  to  three  litters  and 
:all  obtained  from  the  same  farm.  They  were  all  tested  with  tuberculin  before  being 
used  for  experiment  and  gave  negative  results  in  each  case.  Two  animals  were  kept 
as  controls,  one  fr(3m  each  of  two  litters,  and  Avhen  killed  were  found  to  be  free 
from  tuberculosis.  Xo  control  to  the  third  litter  was  kept,  but  all  the  eight  pigs 
belonging  to  it  though  used  for  expeiiment  were  quite  healthy  when  killed. 

The  milk  of  five  of  the  cows,  B,  C,  D,  F,  and  F,  was  tested  for  the  presence  of 
tubercle  bacilli  and  strict  precautions  were  taken  to  ensure  al)sence  of  contamination 
during  its  collection.  A  metal  catheter,  connected  by  pressure  tubing  to  a  flask,  was 
inserted  into  the  milk  sinus  of  the  udder,  a  separate  apparatus  being  used  for  each 
quarter,  and  the  milk  was  withdrawn  from  the  udder  by  the  exhaustion  of  the  air  in 
the  flask.  Before  the  insertion  of  the  catheter  each  teat  was  washed  with  a  solution 
of  jierchloride  of  mercury  and  with  methylated  spirit,  and  the  opening  was  inspected 
t(j  ensure  that  no  faecal  matter  was  pushed  in  with  the  catheter. 

The  milk  thus  obtained  was  tested  as  to  the  presence  in  it  of  tubercle  bacilli  by 
the  inoculation  of  guinea-pigs  and  occasionally  of  rabbits.  Two  guinea-pigs  were 
inoculated  intraperitoneally  from  each  ([uarter  and  each  animal  received,  when 
sufficient  milk  was  obtained,  a  dose  of  lO'O  cc.  of  uncentrifuged  milk  plus  the 
deposit  of  20M)  cc.  of  centrifuged  milk,  or  sometimes  G'O  cc.  plus  the  deposit 
of  24'0  cc. 

In  the  case  of  three  cows  young  swine  were  fe<l  in  each  instance  with  the 
milk  from  the  different  ([uarters  mixed  together. 
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DETAILS  OF  THE  EXPERIMENTS. 


1.  Animals  showini'-  clinical  si^ns  of  disease, 

2.  Animal^  in  whicli  the  only  evidence  of  disease  darini^-  life  was  a  positive 
reaction  to  tulierculin. 

1. 

COW  15. 

This  cow  was  a  shorthorn  and  had  calved  four  weeks  previously,  ft  was  in  poor 
condition  and  had  a  short  infre([uent  coug’h  ;  it  reacted  positively  to  the  tid^erculin 
test. 

When  killed  it  was  found  to  have  severe  general  tuberculosis.  The  lungs 
contained  caseous  masses  which  had  1)roken  down  and  had  become  ]iartly  emptied 
with  the  formation  of  cavities.  There  were  numerous  tubercles  along  the  whole 
leimth  of  the  traehea  and  the  tonsils  were  infiltrated  with  hreakiim’  down  caseous 
tissue.  In  the  small  intestine  there  were  about  60  ulcers  varying  up  to  1'5  culiic 
centimetre  in  diameter  and  scattered  caseous  nodules  not  yet  ulcerated.  The 
bronciiial,  mediastinal,  mesenteric  and  portal  glands  were  greatly  enlarged  and 
replaced  by  firm  caseo-necrotic  tissue.  I’he  ]iosterior  ])haryngeal,  and  the  cervical 
glands  were  large  and  extensively  caseated.  The  walls  of  the  uterus  were  thick, 
firm,  and  infiltrated  with  tuberculous  tissue,  while  the  cavities  were  filled  with 
muco-purulent  discharge  such  as  issued  from  the  vagina  during  life.  The  udder 
was  free  from  tuberculous  lesions. 

The  calf  from  this  animal  was  in  good  condition  and  apparently  healthy,  but  the 
post-mortem  examination  revealed  disseminated  tuberculosis.  It  was  evident  from 
the  distribution  of  the  disease  (see  ])ost-mortem),  and  its  extent  in  relation  to  the 
age  of  the  calf,  that  the  tuberculosis  had  been  acquired  in  utero.  That  the  cow  had 
been  able  to  bear  a  calf  is  remarkable  considering  the  advanced  tuberculous  disease 
of  the  uterus,  though  probably  the  ]u-egnancy  itself  had  htistened  the  ju-ogress  of  the 
disease. 

IxOCirLATION  AND  FEEDING  EXPERIMENTS  WITH  FaECES. 

The  faeces  of  Cow  15  ])assed  on  the  1st,  3rd,  4th,  5th,  8th,  and  9th  of  October, 
1907,  were  tested  for  rhe  ]>resence  of  tubercle  bacilli  by  the  inoculation  of  guinea- 
pigs. 

In  all  25  guinea-pigs  were  inoculated  intraperitonea lly,  of  which  8  succumbed  to 
acute  infection  in  from  one  to  two  days.  One,  killed  after  27  days,  was  free  from 
tuberculosis.  Tlie  remaining  16  were  killed  after  about  four  weeks  and  were  found 
to  be  tulierculous  —  that  is,  all  tiie  guinea-pigs  with  one  exception  inoculated 
with  faeces  which  lived  fi)r  a  sufficient  period  for  tulierculosis  to  develo}*  became 
tuberculous.  The  doses  in  relation  to  the  amount  of  faeces  passed  were  exceedingly 
small,  consisting  in  the  majority  of  cases  of  '05  cc.  of  a  thick  filtered  emulsion. 

Guinea-pigs  were  also  fed  with  the  faeces.  Six  were  fed  from  October  1st  to 
October  9th  inclusive  with  faeces  mixed  with  sterilized  milk,  receiving  no  other  food, 
and  when  killed  were  healthv. 

Two  guinea-])igs  were  fed  each  day  from  October  1st  to  October  9th,  sixteen  in 
all,  with  a  single  dose  of  faeces  administered  by  means  of  a  pi[)ette,  each  recei^'ing 
1°0  cc.  of  the  emulsion  used  for  the  intraperitoneal  inoculations.  They  were  killed 
after  14  weeks  and  were  free  from  tuberculosis  in  spite  of  the  fact  that  the\' 
received  50  times  the  amount  of  faecal  emulsion  which  invariably  caused  tuberculosis 
when  inoculated  intraperitoneally. 

Four  young  swine  were  fed  with  faeces  mixed  with  sterilized  milk  from  October  1st 
to  October  9th,  1907,  the  total  amount  shared  between  the  four  fi-oin  the  same  trough 
being  19'1  kilogrammes.  They  were  tested  with  tuberculin  58  days  after  the 
experiment  began  and  all  gave  positive  reactions,  the  rise  of  temperature  \  aiwiug  in 
the  individual  cases  from  ]-3°  G.  to  3’0°  C.  They  were  killed  after  periods  varying 
from  63  to  100  days  since  the  first  feedino-  and  all  showed  o’eneralized  tuberculosis 

•  _  O'  O 

(see  post-mortem  records). 

3136.5  c  2 
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Inoculation  ano  Feeding  Experiments  with  Milk. 

Tlie  milk  of  Cow  B,  collected  in  the  manner  previously  described,  was  inoculated 
into  guinea-pigs  on  the  11th,  14th,  loth,  16th,  17th,  18th,  and  19th  of  October, 
1907.  The  inoculations  were  all  made  intraperitoneally,  and  two  guinea-pigs  were 
used  for  the  milk  of  each  quarter,  each  animal  receiving  a  dose  consisting  of  the 
deposit  of  20’0  cubic  centimetres  of  centrifuged  milk  plus  lO’O  cubic  centimetres 
of  unceutrifuged  milk  (except  on  the  first  day  when  each  received  the  deposit  of 
lo'O  cubic  centimetres). 

In  all  56  guinea-pigs  were  inoculated.  One  was  killed  in  79  days  and  had 
general  tuberculosis  without  disease  of  the  omentum.  In  these  experiments  I  have 
not  accepted  tuberculosis  in  a  guinea-pig  as  giving  positive  evidence  of  the  presence 
of  tubercle  bacilli  in  the  material  inoculated  unless  there  were  lesions  in  the 
omentum,  muscle,  or  skin  at  the  seat  of  inoculation  containing  tubercle  bacilli,  and 
therefore  this  guinea-pig  was  rejected.  The  remaining  55  guinea-pigs  were  killed, 
the  majority  after  11  weeks,  and  all  were  healthy  with  the  exception  of  one  which 
had  tuberculosis  obviously  due  to  the  inoculation. 

On  November  5th,  1907,  the  cow  was  inoculated  with  20*0  cubic  centimetres  of 
tuberculin  under  the  skin  of  the  neck  after  which  she  became  ill,  with  laboured 
breathing.  The  next  day,  19  hours  later,  the  milk  was  inoculated  as  before  into 
eight  guinea-pigs  of  which  four  subsequently  became  tuberculous.  The  milk 
collected  on  November  7th,  4o  hours  after  the  inoculation  of  tuberculin,  caused  tuber¬ 
culosis  in  seven  out  of  the  eight  guinea-pigs  inoculated. 

Two  young  pigs  were  fed  from  October  14th  to  October  20th  inclusive,  receiving 
between  them  18*4  litres  of  milk.  They  were  killed  86  days  after  the  first  feeding 
and  showed  no  tuberculosis.  A  third  pig,  which  received  on  November  1st  a 
single  feed  of  2*8  litres  of  milk,  when  killed  69  days  later  was  healthy. 

The  following  experiments  were  performed  in  order  to  gain  information  as  to  the 
likelihood  of  the  milk  becoming  infected  during  the  ordinary  process  of  milking. 

On  November  4th,  the  cow  was  milked  in  the  ordinary  way,  though  with  special 
precautions  as  to  cleanliness,  into  an  open  pail ;  two  out  of  four  guinea-pigs 
inoculated  with  the  mixed  milk  became  tuberculous. 

On  November  5th,  liefore  the  tuberculin  inoculation,  the  cow  was  milked  without 
being  cleansed  in  any  way  :  two  out  of  four  guinea-pigs  inoculated  with  the  mixed 
milk  became  tuberculous. 

The  experiments  are  not  conclusive  since  it  is  possible  that  the  tubercle  bacilli 
were  excreted  in  the  milk,  although  use  of  it  on  seven  separate  occasions  two  or  three 
weeks  previously  had  caused  tuberculosis  in  one  guinea-pig  only.  In  an  animal  so 
severely  infected  as  this  cow  an  invasion  of  the  blood  stream  by  tubercle  bacilli  is 
always  liable  to  occur  and  these  may  be  eliminated  in  the  milk. 

This  natural  distribution  of  tubercle  bacilli  in  the  course  of  the  disease  may 
account  for  the  presence  of  tubercle  bacilli  in  the  milk  after  the  inoculation  of 
tuberculin,  this  inoculation  beino-  coincident  with  and  not  the  cause  of  the 
dissemination. 

COAV  C. 

'fhis  cow  was  a  Jersey  with  obvious  clinical  signs  of  tuberculosis.  She  was 
■emaciated  and  feeble,  breathed  hard,  and  had  a  frequent  cough.  Her  temperature 
was  febrile  and  there  was  no  rise  sufficient  to  constitute  a  ])ositive  reaction  after  the 
inoculation  of  tuberculin.  After  death  she  was  found  to  have  severe  thoracic 
tuberculosis  :  the  lungs  were  closely  beset  with  caseous  nodules  and  large  bright 
yellow  caseo-necrotic  masses,  many  of  which  were  softening  and  breaking  down.  In 
several  cases  caseo-purulent  substance  was  seen  protruding  from  a  necrotic  mass  into 
a  bronchus  and  the  trachea  was  filled  uith  a  cast  of  inspissated  muco-pus.  The 
bronchial  and  mediastinal  glands  were  greatly  enlarged  and  caseo  -  necrotic 
throughout.  The  Peyer’s  patches  of  the  small  intestine  all  contained  a  few  caseous 
nodules  up  to  a  hemp-seed  in  size,  and  there  were  several  small  ulcers  up  to 
5*0  millimetres  in  diameter.  One  mesenteric  gland  was  greatly  enlarged  and  caseous. 
JJie  uterus  was  extensively  tuberculous  and  the  cavities  were  filled  with  purulent 
fluid  and  caseous  flocculi.  The  udder  was  noi’inal. 


11 


IXOCULATKJN  AND  FEEDING  ExPEUIMENTS  WlTJl  FaECES. 

The  faeces  of  Cow  C  were  tested  for  the  presence  of  tubercle  bacilli  on  the  2  fth, 
25th,  2(Sth,  29th,  and  30th  of  October,  1907,  by  the  inoculation  of  30  guinea-pigs. 
Of  these  17  became  tuberculous  :  the  rest  died  too  soon  for  tuberculosis  to  develop. 

Four  guinea-pigs  v/ere  fed  continuously  for  six  days  avitli  faeces  mixed  with 
sterilized  milk  ;  one  became  tuberculous,  the  rest  remained  healthy. 

Each  of  ten  guinea-])igs  received  by  the  mouth  from  a  ])ipette  1 '0  cubic 
centimetre  oi'  the  liiecal  emnlsion  used  fo)‘  the  inoculation  experiments,  and  when 
killed  after  about  90  days  all  were  found  to  be  free  from  tul)ei‘culosis. 

The  following  exj)eriment  gives  some  idea  (jf  the  large  nundaers  of  tubercle  bacilli 
in  the  faeces  of  this  cow.  One  gramme  of  faeces  was  added  to  two  litres  of  sterilized 
water,  and  two  guinea-])igs  were  inoculated  intraperittmeally,  ojie  with  one  cubic 
centimetre,  the  other  Avith  two  cubic  centimetres  of  the  mixture.  Moth  developed 
severe  general  tuberculosis,  the  formci’  dying  in  03  days. 

A  young  ])ig  Avas  fed  Avith  the  faeces  from  October  23i’d  to  October  30th 
iiiclusAe,  receiving  5‘50  kilogrammes  mixed  Avith  sterilized  milk.  It  AA^as  killed 
4S  days  after  the  first  feeding  and  shoAvc<l  enlargement  and  caseation  of  the 
submaxillaiy  and  mesenteric  glands  and  disseminateti  tuberculosis. 

1nOCUJ>ATIoN  ExPEPIMEN'tS  WJTir  i\IlLK. 

'Fhe  milk  Avas  collected  l)y  catheter  on  each  of  three  days  and  Avas  inoculated 
intraperitoneally  into  guinea-pigs  and  rabbits.  Each  guinea-])ig  received  lO'O  cubic 
centimetres  of  uncentrifuged  milk  added  to  the  de]X)sit  of  dO’O  cubic  centimetres  of 
centrifuged  milk. 

None  of  the  animals  inocidated  on  (October  25th  became  tuberculous.  The  milk 
of  October  29th  caused  tuberculosis  in  tAvo  guinea-pigs  and  that  of  October  3()th 
caused  tul)erculosis  in  three  rabbits  and  four  guinea-pigs.  O'he  infectivity  of  the 
milk  Avith  reference  to  the  individual  ([uarters  Avas  irregular,  but  each  ciuarter  at 
some  time  gaAm  tuberculous  milk. 

The  explanation  of  this  fact  may  be  that  the  (pauitity  of  milk  inoculated  Avas  not 
sufficient  to  be  rejn’esentatiAm  rather  than  that  the  elimination  of  tubercle  bacilli 
Avas  irregular,  since. in  seA'eral  of  the  animals  the  slight  amount  of  disease  ]>roduced 
showed  that  onl}'  a  fcAV  bacilli  had  been  inoculated. 

C()\\'  Ik 

'Ldiis  animal  Avas  very  ill  :  she  Avas  emaciated  and  feeble,  and  was  kept  under 
obsei’A’ation  only  fjr  a  few  tlays,  after  which  she  was  killed. 

ddie  post-mortem  examination  revealed  severe  general  tuberculosis  apparently 
originating  in  the  alimentary  tract.  In  the  left  hind  (piarter  of  the  udder,  in  the 
tissue  lorming  the  Avail  of  the  main  sinus  near  the  teat,  there  were  four  reddish 
grey  caseating  nodules  uj)  to  a  pea  in  size.  The  rest  of  this  (juarter  and  the  other 
three  ipiarters  Avere  normal  m  a])pearance. 

Iaujculation  Experiments  avith  Faeces  and  .AIilk. 

From  the  huices  of  Coav  F,  excreted  danuary  29th,  1908,  seAum  guinea-pigs  were 
inocidated  intraperitoneally  ;  ot  these  four  died  too  early  for  tuberculosis  to  huA’e 
develo])ed,  and  the  remaining  three,  Avhen  killed  after  33  days,  had  genei’al 
tuberculosis. 

The  milk  Avas  collected  on  each  of  four  days  and  inoculated  into  32  guinea-pigs 
ot  which  11  died  jirematurely.  The  reinaining  21  deAmlopeil  general  tuberculosis. 
Many  of  the  guinea-pigs  died  in  from  18  to  24  days  Avith  tubercul(»sis  resembling 
that  folloAving  the  intraperitoneal  inoculation  of  O’l  mg.  of  cidture. 


(  OW  A. 

This  animal  Avas  a  >horthorn  heifer  in  good  condition  and  the  diagnosis  of  tuber¬ 
culosis  depended  entirely  on  the  positive  result  of  the  tuberculin  test. 
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When  killed  it  was  found  to  liave  on  the  right  side  an  enlarged  retro-pharyngeaJ 
gland  which  was  cystic,  with  thick  fihrous  walls  and  filled  with  breaking  down 
caseo- necrotic  substance.  In  the  Peyer’s  patches  of  the  small  intestine  there  were 
three  grey  nodules  containing  caseous  foci,  two  soft  caseous  nodules  and  a  small  ulcer 
in  which  no  tubercle  bacilli  coidd  be  demonstrated.  There  was  also  a  caseous 
nodule  in  a  mesenteric  gland,  caseation  of  a  gluteal  gland,  and  four  tubercles  in  the 
lungs.  All  other  organs  and  glands  were  healthy. 

The  faeces  were  collected  for  9  days  from  September  HOth,  1907,  to  October  9th, 
1907,  and  were  used  to  inoculate  and  feed  41  guinea-pigs  of  which  only  one  died 
])rematurely. 

None  of  the  guinea-pigs  developed  tuberculosis. 

Four  young  swine  \vere  fed  for  the  same  length  of  time  with  the  faecal  matter 
mixed  Avith  sterilized  milk,  the  total  amount  shared  betA\'een  the  four  from  the  same 
trough  being  ;25*(i  kilogrammes  of  faeces.  They  were  tested  with  tuberculin  59  days 
after  the  experiment  began  and  one  alone  reacted,  giving  a  rise  of  temperature  of 
C.  This  animal  was  killed  a  week  later  and  the  post-mortem  examination 
sho\ved  tuberculosis  of  the  sulmiaxillary  glands  on  the  left  side,  a  caseous  focus  in 
one  mesenteric  gland,  four  caseating  tubercles  in  the  liver  and  about  thirty  on  the 
surface  beneath  the  pleura  of  each  lung.  The  remaining  three  swine  were  killed 
after  90  days  and  were  found  to  be  free  from  tuberculosis. 


COW  D. 

This  animal  ^vas  tat  and  in  good  condition,  and  the  diagnosis  of  tuberculosis  rested 
entirely  upon  the  ])ositive  result  of  the  tuberculin  test.  At  the  post-mortem 
examination  the  lungs  were  found  to  contain  discrete  tuberculous  nodules  several  of 
which  measured  about  lO'O  l)y  6’0  by  od)  cm.  On  section,  these  were  composed  of 
softening  j^ellow  caseo-necrotic  substance  surrounded  by  fibrous  walls.  A  few 
of  the  nodules  liad  ulcerated  into  the  bronchi  in  which  soft  caseous  substance  was 
seen,  and  muco-])us  could  be  squeezed  out  of  many  of  the  bronchioles.  The 
bronchial  and  mediastinal  glands  were  enlarged  and  were  to  a  large  extent  replaced 
l)y  bright  yellow  caseo-necrotic  gritty  masses. 

There  was  no  tuberculosis  of  any  other  organ  or  gland  in  the  body. 

Inoculation  and  Feedino  Experi.\[ents  with  Faeces. 

The  faeces  of  Cow  D  were  tested  on  February  20th  and  21st  and  March  24th, 
1908,  by  the  inoculation  of  guinea-pigs  and  rabbits..  Eleven  guinea-pigs  were 
inoculated  iTitraperitoneally,  of  which  two  became  tuberculous  ;  two  showed  a  few 
tubercles  in  the  omentum  containing  moderately  numerous  acid  fast  bacilli  and  the 
remaining  seven  were  free  from  tuberculosis.  Two  out  of  three  rabbits  inoculated 
developed  tuberculosis.  Two  swine  were  fed  for  14  days  with  the  faeces  and  when 
killed  after  79  and  99  days  were  found  to  be  healthy. 

Inoculation  anL'  Feeding  Expekiuents  with  Milk. 

The  milk  was  collected  by  catheter  on  each  of  8  days  and  was  inoculated  intra- 
peritoneally  into  guinea-pigs  ;  in  all  60  guinea-pigs  were  used.  None  developed 
tuberculosis. 

In  several  guinea-pigs  the  omentum  contained  a  few  translucent,  sometimes 
whitish,  foci,  in  which  a  few  acid  fast  bacilli  were  demonstrated  in  smear  preparations. 
These  bacilli  were  evidently  dead,  since  gTiinea-})igs  inoculated  with  the  omentums 
did  not  develop  tuberculosis,  and  only  streptococci  were  isolated  in  cultures  made 
from  the  foci. 


CT)W  E. 


The  condition  of  this  cow  was  very  good  :  she  gave  a  positive  reaction  to  the 
tuberculin  test.  After  death  there  were'found  in  the  lungs  three  small  tuberculous 
nodules  ami  in  the  caudal  mediastinal  gland  60  to  40  caseo-calcareous  nodules  up  to- 
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a  pea  in  size.  In  a  suprarenal  body  there  was  a  Tubercle  the  size  ot  a  rape-seed  in 
whicli  tubercle  bacilli  were  deinonstrateil.  There  was  710  tul)ei‘culosis  elsewdiere. 

Inoculation  and  Feeding  Experiments  with  Faeces, 

From  the  faeces  jia.ssed  on  four  days  IS  guinea-pigs  were  inoculated  intra- 
jieritoneally.  Of  these  live  died  (tlii-ce  prematurely)  and  the  rest  were  killed  after 
bO  days.  All  M^ere  free  from  tuberculosis. 

Two  sAvine  fed  for  14  days  with  the  faeces  remained  laialthy. 


Inoculation  and  Feeding  lixPEuiMENTs  with  i\IiLK. 

I'he  milk  ivas  collected  by  catheter  on  each  of  six  days  and  db  guinea-pigs  and 
four  I’alibits  were  inoculated  intrapeiatoneally.  None  develo])ed  tubei’culosis. 

Two  swine  ivei’c  fed,  each  with  (iblPQ  cc.,  and  both  remained  healthy. 


u 


SUMMARY  OF  RESULTS. 


The  faeces  of  five  naturally  tuberculous  cows,  out  of  the  total  nuinber  of  six  so 
far  investigated,  have  been  found  to  contain  living  and  virulent  tubercle  Imcilli. 

Three  of  these  animals,  Cows  B,  C,  and  F,  were  severely  diseased  and  were 
eliminating  large  nund3ers  of  tubercle  bacilli  :  this  is  shown  l)y  the  occurrence  of 
tuberculosis  after  the  inoculation  of  very  small  doses  of  faecal  matter  in  all  but 
one  of  the  guinea-pigs  which  survived. a  sufficient  length  of  time,  and  by  the  fiict 
that  all  the  swine  fed  became  tuberculous. 

Two  of  the  cows,  A  and  D,  were  in  apparently  excellent  condition  of  health.  One, 
Cow  A,  showed  after  death  a  caseous  and  cystic  posterior  pharyngeal  gland,  a  few 
small  nodules  in  the  intestine,  and  slight  disseminated  tuberculosis.  The  faeces  of 
this  animal  caused  tuberculosis  in  one  out  of  four  sAvine  fed  ;  the  other  three  swine 
and  all  the  guinea-})igs  inoculated  remained  healthy.  The  other  cow,  D,  had  tuber¬ 
culosis  of  the  lungs,  bronchial  and  mediastinal  glands,  Avithout  any  disease  elsewhere. 
The  faeces  of  this  animal  caused  tubercidosis  in  three  ginnea-pigs  and  tAvo  rabbits  ; 
two  sAvine  fed  remained  healthy. 

The  faeces  of  the  sixth  coav,  E,  Avhich  had  slight  tuberculosis  of  the  lungs  and  a 
mediastinal  gland,  did  not  give  rise  to  tuberculosis  in  any  of  the  animals  inoculated. 
Four,  Cows  A,  B,  C,  and  F,  out  of  the  five  cows  Avhich  gave  positive  results  shoAved 
some  tuberculosis  of  the  alimentary  tract,  but  in  at  least  one  case,  Coav  C,  it  was  not 
sufficient  to  account  for  the  large  numbers  of  tubercle  bacilli  in  the  faeces.  These 
bacilli  must  have  been  coughetl  up  from  the  lungs  and  SAvallowed. 

Tuberculosis  A\ns  present  in  the  uterus  of  each  of  the  seAnrely  infected  coavs  and 
the  uterine  discharge  contained  numerous  tubercle  bacilli.  Such  a  condition 
constitutes  another  source  of  infection. 

The  milk  of  two  of  the  cows,  B  and  C,  caused,  though  not  iiiAnriably,  tuberculosis  in 
guinea-pigs  inoculated  Avith  relatively  small  doses.  The  milk  was  AAuthdraAvn  from 
the  udder  by  catheterization,  and  post-mortem  examination  of  the  udders  revealed  no 
macroscopic  evidence  of  tuberculosis.  Small  pieces  Avere  examined  histologically 
by  Dr.  Eastwood  and  were  found  to  be  normal,  but  it  is  of  course  impossible 
positively  to  exclude  microscopical  lesions.  The  milk  of  a  third  coav,  F,  caused  seA'ere 
tuberculosis  in  CAmry  guinea-] )ig  Avhich  liA^ed  a  sufficient  period  of  time  after 
inoculation.  The  udder,  except  for  four  small  nodules  in  the  left  hind  quarter,  was 
normal  to  the  naked  eye  :  the  animal  Avas  very  ill  at  the  time  the  milk  was  collected. 

The  milk  of  the  remaining  tAVo  coavs,  D  and  E,  tested  did  not  givn  rise  to  tuber¬ 
culosis  in  any  of  the  animals  inoculated. 


Tlie  results  of  the  post-mortem  examinations  of  tlie  naturally  infected  cows  and 


the  details  of  the  inocnlatioii  and  ieeding  experiments 
are  included  in  the  following  pag’es. 
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SHORTHORN  COW  B. 


POST-MORTEM  EXAMINATION. 

General  Condition. — Poor. 

Tongue. — Normal. 

Tonsils. — The  tonsils  on  both  sides  were  enlarged 
and  firm  and  were  infiltrated  with  tuberculous  tissue, 
in  parts  breaking  down  forming  ragged  walled  cavities. 

Pharynx. — Normal. 

The  Right  Sub  maxillary  and  Right  Superior  Cervical 
Glands. — Each  showed  an  early  caseous  nodule. 

The  Left  Suhmaxillary  Glayid  was  normal. 

The  Left  Retro-pharyngeal  Gland,  was  more  than 
half  caseous.  The  right  retro-pharyngeal  gland  was 
twice  the  size  of  the  left  and  almost  caseous 
throughout. 

Cervical  Glands. — The  left  superior  cervical,  and 
the  middle  and  lower  cervical  glands  on  both  sides 
contained  firm  caseous  nodules,  replacing  the  greater 
part  of  the  gland  substance. 

A  bdomen. 

In  the  Omentum. — There  were  a  few  scattered  grey 
nodules. 

On  the  Peritoneal  Surface  of  the  Diaphragm  there 
were  loosely  attached  fibro-caseous  nodules  occurring 
singly  and  m  clusters. 

Intestines. — In  each  of  the  Peyer’s  patches  of  the 
first  two-thirds  of  the  small  intestine  there  were 
from  one  to  eight  ulcers  varying  up  to  1'5  cm  ,  they 
were  circular  and  had  slightly  raised  undermined 
edges  with  injected  vessels  around.  In  some  the 
floors  were  clean,  in  others  covered  with  a  little 
caseous  substance  ;  the  bases  and  sides  were  infiltrated 
with  caseous  tubercles.  In  several  pilaces  the  ulcers 
coalesced  becoming  serpiginous.  The  Peyer’s  patches 
in  the  last  third  of  the  small  intestine  were  not 
affected.  Altogether  about  sixty  ulcers  were  counted 
and  there  were  also  scattered  small  caseous  nodules 
not  yet  ulcerated. 

Large  Intestine. — Normal. 

Tiro  Gastric  Glands  were  partly  caseous. 

Mesenteric  Glands. — The  mesenteric  glands  were 
reatly  enlarged  and  all  were  replaced  by  caseo- 
necrotic  tissue  which  was  pinkish  in  parts  and  bright 
yellow  in  others. 

Colic  Glands.  —Similarly  affected. 

Spleen. — In  the  centre  of  the  spleen  there  was  a 
bright  yellow  softening  caseous  gritty  nodule  5  mm. 
in  diameter. 

Liver. — The  surface  of  the  liver  showed  numerous 
depressions  varying  up  to  I'O  and  1'5  cm.,  they  were 
dark  red  in  colour  ana  on  section  were  composed  of 
soft  tissue,  from  which  blood  welled  readily  ;  when 
all  the  blood  was  squeezed  out  a  spongy  tissue  was 
left,  quite  different  from  the  parenchyma.  These  areas 
were  scattered  thoughout  the  liver  substance.  No 
tubercles  could  be  seen  on  the  surface  and  on  section 
through  the  substance,  one  miliary  nodule  was  found. 

Portal  Glands. — In  the  portal  glands  there  was  an 


occasional  caseous  grittj'^  nodule  up  to  a  hemp  seed  in 
size. 

Kidneys. — The  cortices  of  the  kidneys  were  speckled 
with  grey  nodules  varying  up  to  a  millet  seed  in  size. 
On  section  they  were  irregular,  many  elongated,  and 
the  majority  showed  minute  white  centres. 

Suprarenal  Bodies. — In  the  right  suprarenal  there 
was  a  nodule  nearly  I'O  cm.  in  diameter  waxy  and 
caseous  with  a  more  opaque  yellowish  centre. 

Left  Suprarenal  Body. — Normal. 

Iliac  Gla7ids. — Five  iliac  glands  were  greatly  en¬ 
larged  and  practically  replaced  by  waxy  caseated  tissue. 

Lumbar  Glands. — One  lumbar  gland  contained  a 
caseating  nodule  ;  the  other  glands  appeared  normal. 

Coeliac  Glands. — Enlarged  and  caseous  throughout. 

Uterus.  — ThQ  cotyledons  of  the  uterus  were  large 
and  firm  and  on  section  the  walls  were  found  to  be  com¬ 
posed  throughout  of  tuberculous  tissue.  The  internal 
surfaces  were  roughened  and  covered  with  yellow 
muco-purulent  discharge,  such  as  constantly  issued 
during  life  from  the  vagina. 

Thorax. 

Pleura. — Along  the  ribs  on  the  parietal  pleura  there 
were  numerous  flattened  tuberculous  nodules,  m  places 
forming  thickened  areas  and  in  others  clusters. 

Lungs. — The  right  anterior  lobe  was  adherent  to 
the  pericardium  and  to  the  pleura  by  means  of 
thickened  caseous  growths.  On  the  surfaces  of 
the  lungs  there  were  scattered  fibro-caseous  nodules 
and  fairly  numerous  fibrous  nodules  in  the  fringes 
along  the  margins.  About  one  third  of  the  left 
caudal  lobe  and  half  of  the  right,  at  their  posterior 
extremities,  were  in  a  condition  of  caseous  pneumonia. 
On  section  the  masses  were  soft  and  caseo-purulent 
and  many  had  become  partly  emptied  leaving  cavities. 
The  rest  of  the  lung  tissue  was  crepitant  containing 
a  few  pneumonic  lobules  and  was  beset  with  numerous 
caseating  miliary  tubercles. 

Caudal  Mediastinal  Gland. — Measured  27'0  by  12'0 
cm.  and  weighed  21bs.  4ozs,  On  section  it  consisted 
entirely  of  waxy  caseating  tissue  in  which  were  em¬ 
bedded  bright  yellow  necrotic  nodules.  The  other 
mediastinal  and  bronchial  glands  were  enlarged  and 
resembled  the  caudal  mediastinal  gland. 

Trachea. — Along  the  whole  length  of  the  trachea 
were  numerous  small  flattened  congested  tubercles 
and  there  was  a  caseous  nodule  on  the  larynx. 

Heart. — Normal. 

The  Right  Axillary  and  Right  Gluteal  Glands. — 
Each  showed  a  small  caseous  nodule. 

Parotid,  Prescapidar,  Prepectoral,  Left  Axilliary, 
Left  Gluteal,  Precrural,  Popliteal,  and  Ischiatic 
Glands. — N  ormal. 

Microscopical  Examination. 

(Smear  preparations.) 

Liver  (hmmorrhagic  area). — No  tubercle  bacilli. 

Kidney  (nodule). — No  tubercle  bacilli. 


CALF  OP  COW  B. 


POST-MORTEM  EXAMINATION. 

Condition. — Good. 

Abdomen. 

Liver. — In  the  liver  just  beneath  the  capsule  there 
were  thirteen  grey  tubercles  with  minute  opaque 
centres  about  tne  size  of  rape  seed.  Similar  tubercles 
were  seen  scattered  throughout  the  substance,  one 


attaining  the  size  of  a  millet  seed  ;  they  were  grey 
with  yellowish  slightly  gritty  centres. 

Portal  Glands. — The  portal  glands  were  enlarged 
and  on  section  they  showed  their  cortices  fairly  closely 
filled  with  yellow  gritty  caseous  nodules  up  to  3  mm. 
in  diameter  ;  in  places  becoming  contluent  they  formed 
caseous  patches. 

Spleen. — In  the  spleen  there  were  five  grey  nodules, 
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with  a  fine  yellowish  caseous  gritty  central  network, 
varying  up  to  a  wheat  grain  in  size. 

Peritoneum  and  Omentum. — Normal. 

Intestines. — Normal. 

Mesenteric  Glands. — In  one  mesenteric  gland  there 
was  a  single  caseous  tubercle. 

Kidneys. — N  or  mal . 

Suprarenal  Bodies. — Normal. 

Renal.!  Coeliac,  Lumbar,  and  Iliac  Glands. — Normal. 

Tliora.v. 

Pleura. — Normal. 

Lungs. — The  lungs  were  crepitant  and  pink  except 
for  some  congestion  of  the  dorsal  surfaces  ot  the  caudal 
lobes  ;  they  snowed  on  the  surface  a  few  scattered 
reddish  nodules,  some  with  definite  caseous  foci. 

^fediastinal  and  Bronchial  Glands.  —  The  caudal 
mediastinal  gland  showed  part  of  its  cortex  filled  with 
a  coarse  yellowish  caseous  network  gritty  from  calcifi¬ 
cation,  the  rest  of  the  gland  containing  discrete  nodules. 
The  other  mediastinal  and  bronchial  glands  showed 


discrete  yellowish  caseous  gritty  nodules  up  to  5’(J  mm. 
in  diameter. 

Heart. — Normal. 

Tongue,  Laryn.c,  Pharynx,  and  Tonsils. — Normal. 

Hie  Night  Prtcrural  Gland  showed  one  yellowish 
caseous  nodule  about  2  nun.  m  diameter 

Various  Lymphatic  Glands. 

Parotid,  Suhmaxillary,  Cerrical,  Pharyngeal,  Pre¬ 
scapular,  Axdlary,  Left  Precrurid,  Pudic,  Popliteal, 
Gluteal,  and  Ischiatic  Glands. — Normal. 

Testes. — Normal. 

M  icroscopical  Exa  mi  nations. 

(Smear  preparations.) 

Liver  (nodule). — Three  tubercle  bacilli  seen. 

Portal  Gland. — Showed  a  few  tubercle  bacilli. 

Lung  (nodule). — One  tubercle  bacillus  seen. 

Mesenteric  Gland. — Showed  a  few  tubercle  bacilli. 


GUINEA-PIGS  INOCULATED  INTRAPERITONEALLY  WITH  FAECES  OP  COW  H. 


Number. 

Date  of  Inoculation. 

Dose. 

Duration  of  Life. 

Result. 

2648 

'1 

2'0  cc. 

Died  1  day 

Acute  infection.  No  T. 

2649 

U5  cc. 

Died  1  day 

Acute  infection,  No  T. 

2650 

•  October  1,  1907 

*5  CO. 

Killed  31  days 

Early  G.T. 

2651 

1 

PO  cc. 

Died  1  day 

Acute  infection.  No  T, 

2652 

i 

UO  cc. 

Died  2  days 

Acute  infection.  No  T. 

2669 

*5  cc. 

Died  1  day 

Acute  infection.  No  T. 

2670 

*5  cc. 

Died  1  day 

Acute  infection.  No  T. 

}•  October  3,  1907 

2671 

•5  cc. 

Killed  28  days 

G.T. 

2672 

J 

•05  cc. 

Killed  29  days 

Early  G.T. 

2685 

1 

•05  cc. 

Killed  28  days 

Omentum  contained  8  nod- 

1 

ules  and  spleen  5.  Case- 

j 

ation  of  portal  gland. 

2686 

J  October  4,  1907 

•05  cc. 

Killed  28  days 

A  few  tubercles  in  omentum 

and  on  peritoneum: 

i 

opaque  foci  in  spleen  and 

1 

pyloric  gland. 

2687 

J 

•05  cc. 

Killed  28  days 

Several  tubercles  in  omen- 

turn,  and  caseation  of 

pyloric,  portal,  and  lum- 

bar  glands. 

2692 

•05  cc. 

Killed  30  days 

Early  G.T. 

2693 

•05  cc. 

Killed  30  days 

Early  G.T. 

)  October  5,  1907 

2694 

•05  cc. 

Died  1  day 

Acute  infection.  No  T, 

2695 

- 

•05  cc. 

Killed  30  days 

Early  G.T. 

2710 

•05  cc. 

Killed  27  days 

No  tuberculosis.  ?  iuooula- 

1 

tion  intra-caecal. 

2711 

•05  cc. 

Killed  27  days 

G.T. 

,  October  8,  1907 

2712 

•05  cc. 

Killed  27  days 

G.T. 

2713 

> 

•05  cc. 

Killed  27  days 

G.T. 

2720 

1 

•1  cc. 

Died  2  days 

Acute  infection.  No  T. 

2721 

•05  cc. 

Killed  27  days 

Omentum  thickened;  pyloric 

gland  caseous. 

2722 

►  October  9,  1907 

•05  cc. 

Killed  27  days 

Similar  to  above. 

2723 

•05  cc.  ' 

Killed  27  days 

Similar  plus  caseation  of 

1 

lumbar  and  portal  glands. 

2724 

J 

•05  cc.  j 

Killed  27  days 

Early  G.T. 

D  2 
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GUINEA-PIGS  FED  WITH  FAECES  OF  COW  B. 
Dose  in  each  Case  1-0  cc.  of  Faecal  Emulsion. 


Number 

Date  of  Feeding. 

Duration  of  Life. 

Result. 

2653 

1-  October  1,  1907 

Killed  98  days 

No  tuberculosis. 

2654 

J 

Killed  98  days 

No  tuberculosis. 

2665 

1-  October  2,  1907 

Killed  98  days 

No  tuberculosis 

2666 

i 

Killed  98  days 

No  tuberculosis. 

2673 

i  October  3, 1907 

Killed  26  days 

No  tuberculosis. 

2674 

! 

Killed  98  days 

No  tuberculosis. 

2688 

1-  October  4.  1907 

Killed  98  days 

No  tuberculosis. 

2689 

J 

Died  81  days 

No  tuberculosis. 

2696 

I 

Killed  98  days 

No  tuberculosis. 

1  October  5,  1907 

2697 

J 

Killed  98  days 

No  tuberculosis. 

2704 

i  October  7,  1907 

Killed  98  days 

No  tuberculosis. 

2705 

) 

Killed  98  days 

No  tuberculosis 

2708 

I 

Killed  98  days 

No  tuberculosis. 

>-  October  8,  1907 

2709 

J 

Killed  98  days 

No  tuberculosis. 

2718 

1  October  9.  1907 

[Killed  98  days 

No  tuberculosis.  1 

2719 

j 

Killed  98  days 

No  tuberculosis. 

GUINEA-PIGS  FED  CONTINUOUSLY  WITH  FAECES  OF  COW  B  MIXED  WITH  STERILIZED  MILK. 

Number. 

Date  of  Feeding. 

Duration  of  Life. 

Result. 

2642 

Killed  56  days 

No  tuberculosis. 

2643 

Killed  97  days 

K'o  tuberculosis. 

2644 

From 

October  1,  1907, 

Killed  97  days 

No  tuberculosis. 

2645 

to 

October  9,  1907. 

Killed  105  days 

No  tuberculosis. 

2646 

Killed  105  days 

No  tuberculosis. 

2647 

J 

Died  7  days 

No  tuberculosis. 

GUINEA-PIGS  INOCULATED  INTRAPERITONEALLY  WITH  THE  MILK  OF  COW  B. 


Number. 

Date  of 
Inoculation. 

Dose. 

Quarter  of 
Udder. 

Duration  of 
Life. 

Result. 

2734 

1 

R.F. 

Killed  83  days 

No  tuberculosis. 

2735 

R.F. 

Killed  S3  days 

No  tuberculosis. 

2736 

5’0  cc.  of 

R.H. 

Killed  S3  days 

No  tuberculosis. 

milk  plus 
deposit  of 

R.H. 

Killed  83  days 

No  tuberculosis. 

2737 

-  October  11,  1907 

20'0  cc. 

2738 

obtained  by 
the  centri- 

L.F. 

Killed  83  days 

No  tuberculosis. 

2739 

fuge. 

L.F. 

Killed  83  days 

No  tuberculosis. 

2740 

L.H. 

Killed  83  days 

No  tuberculosis. 

2741 

J 

L.H. 

Killed  83  days 

No  tuberculosis. 

- 1 .  .  ■ 

GUINEA-PIGS  INOCULATED  INTRAPERITONE ALLY  WITU  THE  MILK  OF  COW  Yi—LViitiimed. 


Number,  j 

Date  of 
Inoculation. 

j  Do?c. 

Quarter  of 
Udder. 

Duration  of 
Life. 

Result. 

2742  j 

1 

R.F. 

Killed  80  days 

No  tuberculosis. 

2743  : 

R.F. 

Killed  80  days 

No  tuberculosis. 

2744 

lO'i)  cc.  of 
milk  plus 

R.II. 

Killed  80  days 

No  tuberculosis. 

2745  1 

the  deposit 

R.II. 

Killed  80  days 

No  tuberculosis. 

}■  October  11,  U107 

of  20-0  cc. 
obtained  by 
the  ceiitri- 

L.F. 

Killed  80  days 

No  tuberculosis. 

2746  1 

2747  , 

fuge. 

L.F. 

Died  74  days 

No  tuberculosis. 

2748 

L.II. 

Killed  80  days 

No  tuberculosis. 

2749  i 

J 

L.H. 

Killed  80  days 

No  tuberculosis. 

2752  j 

1 

R.F. 

Killed  79  days 

No  tuberculosis. 

2753 

1 

1 

» 

R.F. 

Killed  79  days 

No  tuberculosis. 

2754 

R.II. 

Killed  79  days 

No  tuberculosis. 

2755 

R.H. 

Killed  79  days 

No  tuberculosis. 

J-  October  15,  1907 

do. 

2756 

L.F. 

Killed  79  days 

No  tuberculosis. 

2757 

L.F. 

Killed  79  days 

No  tuberculosis. 

2758 

L.H. 

Killed  79  days 

No  tuberculosis. 

2759  1 

J 

L.H. 

Killed  79  days 

No  tuberculosis. 

2760 

R.F. 

Killed  79  days 

No  tuberculosis. 

2761 

R.F. 

Killed  79  days 

No  tuberculosis. 

2762  j 

R.H. 

Killed  79  days 

No  tuberculosis. 

2763 

i 

R.H. 

Killed  79  days 

No  tuberculosis. 

•  October  Hi,  1907 

do. 

2764 

L.F. 

Killed  79  days 

No  tuberculosis. 

2765 

L.F. 

Killed  79  days 

G.T.  No  disease  of  omentum. 

2766  i 

?  spiontaneous  tuberculosis. 

L.II. 

Killed  79  days 

No  tuberculosis. 

2767  i 

J 

L.H. 

Killed  79  days 

No  tuberculosis. 

2768  . 

1 

1 

R.F. 

Killed  79  days 

No  tuberculosis. 

2769 

1 

1 

R.F. 

Died  77  days 

No  tuberculosis. 

2770 

j 

R.H. 

Killed  79  days 

No  tuberculosis. 

2771 

[>  October  17,  1907 

do. 

R.H. 

Killed  79  days 

No  tuberculosis. 

2772 

L.F. 

Killed  79  days 

No  tuberculosis. 

2773  i 

L.F. 

Killed  79  days 

No  tuberculosis. 

2774 

[ 

L.II. 

Killed  79  days 

No  tuberculosis. 

2775  . 

J 

L.H. 

Killed  79  days 

No  tuberculosis. 

2776  j’ 

R.F. 

Killed  78  days 

No  tuberculosis. 

2777 

R.F. 

Killed  78  days 

No  tuberculosis. 

2778  i 

j 

R.H. 

Killed  78  days 

No  tuberculosis. 

2779  1 

1 

'  October  18,  1907 

do. 

R.II. 

Killed  78  days 

No  tuberculosis. 

2780  ! 

L.F. 

Killed  78  days 

No  tuberculosis. 

2781  ! 

L.F. 

Killed  78  days 

No  tuberculosis. 

2782 

L.H. 

Killed  78  days 

No  tuberculosis. 

2783 

J 

L.H. 

Killed  78  days 

No  tuberculosis. 

2787 

1 

R.F. 

Killed  47  days 

No  tuberculosis. 

2788 

)■  October  19,  1907 

do. 

R.F. 

Died  46  days 

G.T.  Omentum  thickened. 

2789 

R.H. 

Killed  79  days 

No  tuberculosis. 

2790 

1 

1 

R.H. 

Killed  47  days 

No  tuberculosis. 
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GUINEA-PIGS  INOCULATED  INTRAPERITONEALLY  WITH  THE  MILK  OF  COW  '^—continued. 


Number. 

Date  of 
Inoculation. 

Dose. 

Quarter  of 
Udder. 

Duration  of 
Life. 

Result. 

2791 

1 

I 

lO'O  cc.  of 
milk  plus 

L.F. 

Killed  79  days 

No  tuberculosis. 

2792 

I 

[October  19,  1907 

the  deposit 
of  20'0  cc. 

L.F. 

Killed  47  days 

No  tuberculosis. 

2793 

1 

obtained  by 
the  centri- 

L.H. 

Killed  79  days 

No  tuberculosis. 

2794 

J 

fug-e. 

L.H. 

Killed  47  days 

No  tuberculosis. 

Milk  Withdrawn  after 

THE  Inoculation  op  Cow  with  Tuberculin. 

2882 

1 

R.F. 

Killed  63  days 

No  tuberculosis. 

2883 

R.F. 

Killed  63  days 

No  tuberculosis. 

2884 

R.H. 

Died  39  days 

G.T.  Omentum  thickened  by 

fibro-caseous  nodules. 

2885 

[>  November  6, 1907 

do. 

R.H. 

Killed  63  days 

No  tuberculosis. 

2886 

L.F. 

Killed  63  days 

No  tuberculosis. 

2887 

L.F. 

Killed  63  days 

G.T. 

2888 

L.H. 

Killed  63  days 

G.T. 

2889 

J 

L.H. 

Killed  63  days 

G.T. 

2890 

1 

R.F. 

Killed  62  days 

Early  G.T. 

2891 

R.F. 

Killed  62  days 

Early  G.T. 

2892 

R.H. 

Killed  62  days 

No  tuberculosis. 

2893 

R.H. 

Died  19  days 

A  few  tubercles  in  omentum  con- 

!■  November  7, 1907 

do. 

taining  tubercle  bacilli. 

2894 

L.F. 

‘  Killed  62  days 

G.T. 

2895 

L.F. 

Killed  62  days 

G.T. 

2896 

L.H. 

Killed  62  days 

Caseation  of  inguinal  gland  with 

T.B.  No  local  lesion  seen. 

2897 

1 

J 

L.H. 

Killed  62  days 

Early  G.T. 

MILK  OF  COW  B  WITHDRAWN 

IN  THE  ORDINARY  WAY; 

UDDER  CLEANSED, 

Number. 

Date  of 
Inoculation. 

Dose  in 
each  case. 

— 

Duration  of 
Life. 

Result. 

2874  ■ 

lO'O  cc.  of 

Killed  65  days 

G.T.  severe. 

milk  plus 
the  deposit 

G.T.  severe. 

2875 

1 

Killed  65  days 

}  November  1, 1907 

of  48'0  cc. 
obtained  by 
the  centri- 

Mixed  milk 

No  tuberculosis. 

2876 

Killed  65  days 

2877 

fuge. 

Died  10  days 

No  tuberculosis. 

MILK  OF  COW  B  WITHDRAWN  IN  THE  ORDINARY  WAY  :  UDDER  UNCLEANSED. 

Number. 

Date  of 
Inoculation. 

Dose  in 
each  case. 

— 

Duration  of 
Life, 

Result. 

2878  ' 

lO'O  cc.  of 

Killed  64  days 

Early  G.T, 

milk  plus 
the  deposit 

Killed  64  days 

Early  G.T. 

2879 

>  November  5, 1907 

of  48'0  cc. 
obtained  by 
the  centri- 

Mixed  milk 

Killed  64  days 

No  tuberculosis. 

2880 

2881  J 

fuge. 

Killed  64  days 

No  tuberculosis. 
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PIG  212. 

Fed  with  the  faeces  of  Cow  B  from  October  1 ,  1 907,  to  October  9,  1 907 
DQg0 — One-fourth  part  of  1911  kilogrammes  of  faeces. 

Age — 11  weeks. 

Killed  in  good  health— January  .3,  1908.  [94  days  after  feeding  began.] 


Weights. 

qrs.  lbs. 

October  1,  1907...  ...  ...  ...  1  4 

.Taniiary  3,  1908  ...  ...  ...  2  23 

Gain  hi  weight. — 1  qr.  19  lbs. 

Tnherculin  'Tests. — September  16,  1907.  [15  days 

before  the  experiment  began.]  Reaction  :  Negative. 

November  28,  1907.  [58  day.s  afcer  the  experiment 
began.]  Reaction  :  Positive.  Rise  of  temperature 
2'6^  Centigrade. 

POST-MORTEM  EXAMINATION. 

General  Condition. — Good. 

Tongue,  Pharynx,  and  Larynx. — Normal. 

Tonsils. — Each  tonsil  contained  two  or  three  firm 
congested  patches  up  to  1  cm.  in  area  beset  with 
caseous  foci. 

On  the  Left  Side  of  the  Nech  extending  from  the 
angle  of  the  jaw  to  the  root  of  the  ear  there  was  a 
chain  of  glands,  the  most  anterior  of  which  was  the 
largest  and  measured  5‘0  by  4’0  by  2‘5  cm.  On  section 
it  consisted  of  firm  grey  tissue  with  a  close  network  of 
yellowish  caseated  tissue.  At  one  extremity  there 
was  a  caseous  gritty  nodule  which  easily  shelled  out. 
The  next  gland  measuring  4‘0  by  2’0  cm.  was  firm  and 
grey  with  an  early  caseous  network.  Of  the  rest  of 
the  glands,  one  was  filled  with  a  caseous  network, 
another  contained  caseous  foci  and  several  small 
glands  were  normal.  On  the  right  side  of  the  neck 
the  most  anterior  gland  measured  6'0  by  4‘0  by  2’5  cm.  ; 
on  section  it  consisted  of  firm  grey  tissue  extensively 
replaced  by  a  caseous  gritty  network.  Of  the  other 
lymphatic  glands  two  were  moderately  enlarged  and 
closely  beset  with  small  caseous  patches. 

'The  I-ieft  Prescapular  Gland  showed  a  minute 
opaque  focus. 

'The  Right  Prescapnlar  Gland  a, id  Cervical  Glands 
were  normal. 

Abdomen. 

Omentum. — Normal. 

Peritoneum. — On  the  peritoneal  surface  of  the 
diaphragm  on  the  right  side  there  were  some  flattened 


grey  nodules  where  the  liver  had  been  in  contact 
with  it. 

Stomach  and  Intestines. — Normal. 

Mesenteric  Glands.  —  Several  of  the  mesenteric 
glands  were  a  little  enlarged  and  contained  softening 
caseous  nodules  which  easily  shelled  out ;  in  the  rest 
of  the  mesenteric  glands  there  were  occasionally  found 
small  collections  of  caseous  tubercles. 

Spleen. — The  spleen  contained  about  a  dozen  grey 
nodules,  caseous  in  the  centre,  varying  from  a  millet 
seed  up  to  a  large  pea  in  size. 

Liver. — On  the  surface  of  the  liver  beneath  the 
cap.sule  there  were  moderately  numerous  irregular 
grey  nodules,  with  opaque  caseous  centres,  varying 
from  about  0'5  mm.  to  2'0  mm.  in  diameter,  those 
nearest  to  the  surface  had  attached  to  them  fibrinous 
fringes.  On  section  similar  nodules  were  evenly 
distributed  throughout  the  substance. 

Portal  Glands. — The  portal  glands  were  enlarged 
and  consisted  of  firm  grey  tissue  beset  with  caseating 
streaks  and  foci. 

Kidneys. — N  ormal. 

Suprarenal  Bodies. — Normal. 

Coeliac  Glands. — The  coeliac  glands  were  firm  and 
beset  with  irregular  caseous  patches  and  foci. 

Lumbar  and  Iliac  Glands. — Normal. 


Thorax. 

Pleura. — On  the  pleural  surface  of  the  diaphragm 
there  were  two  loosely  attached  fibrous  growths. 

Lungs. — In  the  lungs  were  scattered  grey  trans¬ 
lucent  nodules,  with  opaque  caseous  centres,  the 
majority  varying  between  a  rape  seed  and  a  hemp 
seed  in  size  ;  in  the  anterior  lobes  of  each  lung, 
however,  there  were  several  congested  nodules  beset 
with  caseous  foci  up  to  G‘0  mrn.  in  diameter  ;  the 
nodules  were  situated  mainly  just  beneath  the  pleura. 

Dorsal  Mediastinal  Glands. — Normal. 

'The  Bronchial  Glands  on  each  side  although  very 
little  enlarged  were  beset  with  caseous  foci. 

Inguinal  and  Precrural  Glands  normal. 


PIG  214. 

Fed  with  the  faeces  of  Cow  B  from  October  1,  1907,  to  October  9,  1907. 
Dose — One-fourth  part  of  19‘11  kilogrammes  of  faeces. 


Age — 11  weeks. 

Killed  in  good  health— December  3,  1907. 
Weights, 

qrs.  lbs. 

October  1,  1907 ...  ...  ...  ...  1  8 

December  3,  1907  ...  ...  ...  2  0 

Gain  in  weight. — 20  lbs. 

Tuberculin  Tests. — September  16,  1907.  [15  days 

before  the  experiment  began.]  No  reaction. 

November  28,  1907.  [58  days  after  the  experiment 

began.]  Positive  reaction.  Rise  of  temperature 
3‘0“  Centigrade. 


[63  days  after  the  experiment  began.] 

POST-MORTEM  EXAMINATION. 

Carcass  in  good  condition. 

Tongue,  Larynx,  and  Pharynx. — Normal. 

Right  Tonsil. — Normal. 

In  the  Left  lonsil  there  was  an  ulcer  5‘0  mm.  in  dia¬ 
meter  with  thin  irregular  undermined  edges  and  base 
covered  with  a  little  whitish  substance. 

On  the  Left  Side  of  the  Neck,  four  of  the  glands 
below  and  posterior  to  the  angle  of  the  jaw,  were 
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enlarged  varying  in  size  from  a  sparrow’s  egg  up  to  a 
pheasant’s  egg.  On  section  they  were  composed 
throughout  of  firm  pinkish  caseo-necrotic  tissue  with 
fine  yellowish  gritty  streaks.  Three  small  glands 
were  not  affected. 

Cervical  Glands. — The  left  cervical  glands  were 
slightly  enlarged  and  showed  discrete  irregular  caseous 
tubercles. 

The  right  cervical  glands  were  normal. 

Prescapular  Glands. — ^The  left  prescapular  gland 
was  about  twice  the  normal  and  was  firm,  grey  and 
beset  with  irregular  caseous  tubercles. 

The  right  prescapular  gland  was  normal. 

Abdomen. 

Peritoneum  and  Omentum. — Normal. 

Intestines. — Normal. 

Mesenteric  Glands. — The  mesenteric  glands  were 
not  obviously  enlarged.  One  gland  in  the  centre  had 
part  of  its  substance  a  little  prominent  and  firm, 
showing  early  caseous  patches  in  the  cortex. 

Colic  Glands. — Normal. 

Sjdeen. — In  the  spleen  there  were  two  caseating 
nodules  the  size  of  hemp  seeds  and  three  minute 
opaque  tubercles. 

Liver. — On  the  convex  surface  of  the  liver  there 
were  ten  tubercles  and  six  on  the  concave,  varying  in 
size  up  to  a  millet  seed.  On  section  they  consisted  of 


grey  translucent  tissue  with  caseous  centres.  Similar 
tubercles  were  sparsely  scattered  throughout  the 
substance. 

Portal  Glands. — In  the  cortices  of  the  portal  glands 
there  were  scattered  irregular  early  caseous  patches. 

Kidneys. — One  kidney  showed  a  few  minute  grey 
points.  The  other  was  normal. 

Suprarenal  Bodies. — Normal. 

Coeliac,  Lumbar,  and  Iliac  Glands. — Normal. 

Thorax. 

Lungs. — The  lungs  were  pink  and  crepitant.  In 
the  anterior  and  middle  lobes  of  the  right  there  were 
18  nodules  varying  from  a  rape  seed  up  to  5'0  mm.  in 
diameter.  On  section  they  consisted  of  grey  tissue 
caseated  in  the  centre.  There  were  similar  nodules 
scattered  throughout  the  left  anterior  and  the  caudal 
lobes,  one  of  which  attained  the  size  of  a  pea. 

Bronchial  Glands. — They  were  beset  with  small 
discrete  early  caseous  patches. 

Inguinal  and  Precrural  Glands. — Normal. 

Testes. — Normal. 

Microscopical  Examination. 

(Smear  preparation.) 

Left  Tonsil. — No  tubercle  bacilli.  Moderatelj' 
numerous  blue  stained  organisms. 


PIG  216. 


Fed  with  the  faeces  of  Cow  B  from  October  1,  1907,  to  October  9,  1907. 


Dose — One-fourth  part  of  1911  kilogrammes  of  faeces. 

Age — 11  weeks. 

Killed  in  good  health — January  9,  1908.  [100  days  after  feeding  began.] 


Weights. 

qrs.  lbs. 

October  1,  1907  ...  ...  ...  1  8 

January  9,  1908  .  3  7 

Gain  in  weight. —  1  qr.  27  lbs. 

Tuber ctdin  Tests. — September  IG,  1907.  [15  days 

before  the  experiment  began.]  Reaction  :  Negative. 

November  28,  1907.  [58  clays  after  the  experiment 

began.]  Reaction  :  Positive.  Rise  of  temperature 
2'1°  Centigrade. 


POST-MORTEM  EXAMINATION. 

General  Condition. — Good. 

Tongue. — Normal. 

Tonsils. — Normal. 

Pharynx. — Normal. 

Submaxillary  Glands. — On  the  left  side  of  the  neck 
beneath  the  jaw,  the  gland  situated  most  anteriorly 
was  the  size  of  a  pigeon’s  egg,  and  on  section  was 
about  three  quarters  replaced  by  caseous  gritty  tissue. 
All  the  other  glands  about  the  jaw  on  each  side  of  the 
neck  were  normal. 

Pharyngeal,  Cervical,  and  Prescapular  Glands. — 
Normal. 


A  bdomen. 

Peritoneum. — Normal. 

Omentum. — In  the  omentum  there  were  about  four 
dozen  discrete  spherical  nodules  from  a  rape  seed  up  to 
4‘0  mm.  in  diameter.  On  section  they  were  translucent 
with  yellow  caseous  centres. 

Stomach. — Normal. 

Intestines. — Normal. 

Mesenteric  Glands. — Several  of  the  mesenteric  glands 
at  each  extremity  and  three  glands  in  the  middle  of 


the  mesentery  were  enlarged  and  the  cortices  exten¬ 
sively  replaced  by  yellowish  caseous  substance,  just 
perceptibly  gritty.  One  gland  at  one  extremity 
measured  3’0  by  1’5  cm.  and  was  entirely  replaced  by  a 
pinkish  yellow  caseo-necrotic  substance.  Many  glands 
appeared  normal  ;  the  remainder  showing  discrete 
yellow  nodules  and  foci. 

lleo-Colic  Glands. — The  ileo-colic  glands  were  ex¬ 
tensively  aflEected  containing  numerous  yellow  caseous 
nodules. 

Colic  Glands.  —  Several  showed  foci  and  small 
nodules. 

Spleen. — The  spleen  showed  a  dozen  nodules  up  to 
5'0  mm.  in  diameter,  two  of  them  being  on  the  surface  ; 
the  rest  could  be  seen  beneath  the  capsule  slightly 
projecting  from  the  surface.  All  of  them  were  grey  and 
translucent  with  irregular  yellow  caseous  centres. 

Liver. — There  could  be  seen  just  beneath  the  surface 
of  the  liver  about  two  hundred  and  seventy  nodules 
ranging  from  a  point  up  to  5‘0  mm.  in  diameter  ;  the 
smallest  were  grey  and  translucent  throughout,  the 
larger  ones  were  grey  with  caseous  centres  or  beset 
with  caseous  foci.  On  section  the  substance  contained 
numerous  similar  nodules  chiefly  about  2'5  mm.  in 
diameter. 

Portal  Glands. — The  portal  glands  were  enlarged 
and  they  showed  their  cortices  closely  beset  with  large 
irregular  yellow  caseous  nodules. 

Kidneys. — Normal. 

Suprarenal  Bodies. — Normal. 

The  Renal  and  Lumlar  Glands  were  enlai'ged  (the 
largest  and  most  severely  affected  being  on  the  left 
side  of  the  spine),  and  showed  numerons  irregular 
yellow  caseous  foci,  which  in  places  had  run  together 
forming  large  nodules  with  a  caseous  network,  just 
perceptibly  gritty. 

Iliac  Glands. — Two  left  iliac  glands  showed  a  few 
minute  caseous  foci. 


J 
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Right  Iliac  Glands. — 'N'ormal. 

Coeliac  Glands. — (Seven  in  number),  four  were  en¬ 
larged  and  showed  fairly  numerous  yellow  irregular 
caseous  nodules  up  to  3  and  4  mm.  in  diameter  ;  the 
rest  appeared  normal. 

Th  orax. 

Diaphragm.  —  On  the  peritoneal  surface  of  the 
central  tendon  of  the  diaphrasrm,  mainly  on  the  right 
side,  there  were  two  dozen  nodules  up  to  about  6'0  mm. 
in  diameter,  many  of  which  extended  through  the 
diaphragm  and  formed  nodules  on  the  pleural  surface  ; 
they  were  grey  and  translucent  and  beset  with  yellow 
caseous  foci.  There  were  two  similar  nodules  on  the 
right  pleura. 

Lungs. — The  lungs  were  pink  and  crepitant,  they 
showed  on  the  surface  about  one  hundred  and  fifty 


nodules  up  to  RO  and  6'0  mm.  in  diameter;  the  smallest 
were  grey  with  opaque  centres  ;  the  largest  were  con¬ 
siderably  caseated  and  gritty.  In  each  of  the  anterior 
and  middle  lobes  there  was  a  single  nodule,  from  O'B  to 
TO  cm.  in  diameter,  they  were  grey  and  translucent 
with  a  fine  caseous  network.  On  section  the  lung  paren¬ 
chyma  showed  moderately  numerous  similar  nodules. 

Thoracic  Lymphatic  Glands. 

The  Bronchial  and  Mediastinal  Glands  were  enlarged 
and  showed  their  cortices  closely  beset  with  yellow 
caseating  nodules  in  places  forming  a  coarse  network. 

Pericardium. — N  ormal . 

Heart. — Normal. 

Inguinal  Gland, s. — One  on  the  left  side  contained 
a  small  irregular  yellow  caseous  nodule  ;  other  inguinal 
and  precrural  glands  normal. 


PIG  218. 

Fed  with  the  faeces  of  Cow  B  from  October  1,  1907,  to  October  9,  1907. 

Dose — One-fourth  part  of  19‘11  kilogrammes  of  faeces. 

Ag'e — 11  weeks. 

Killed  in  g;ood  health — December  11,  1907.  [71  days  after  the  experiment  began.] 


Weights. 

qrs.  lbs. 

October  1,  1907 ...  ...  ...  ...  1  7 

December  11,  1907  ...  ...  ...  '2.  7 

Gain  in  weight. — 1  qr.  Olhs. 

Tuberculin  Tests. — September  Ifi,  1907.  [15  days 

before  the  experiment  began.]  No  reaction. 

November  28,  1907.  [58  days  after  the  experiment 

began  ]  Positive  reaction.  Rise  of  temperature  T3° 
Centigrade. 

POST-MORTEM  EXAMINATION. 

Carcass  in  good  condition. 

Tongue,  Tonsils,  Larynx,  and  Pharynx. — Normal. 

On  the  Right  Side  beneath  the  Jaw  anterior  to  the 
submaxillary  salivary  gland  there  was  a  gland  mt^asur- 
ing  3'3  by  2'5  by  T3  cm.  On  section  the  sub-tance 
was  firm,  translucent  and  more  than  half  replaced  by 
a  pinkish  caseous  gritty  nodule  and  with  discrete 
tubercles  in  the  remaining  part. 

A  second  smalier  gland  contained  a  caseous  network. 

The  glands  posterior  to  the  salivary  gland  were 
normal. 

Left  Subinaxillary  Gland. — Normal. 

Cervical  and  Prescapular  Glands. — Normal. 

Abdomen. 

Stomach. — Normal. 

Intestines. — Normal. 


Omentum. — Normal. 

Peritoneum. — Normal. 

Mesenteric  Glands. — In  one  mesenteric  gland  there 
was  a  caseating  nodule  3'0  mm.  in  diameter,  there  was 
a  slightly  larger  irregular  nodule  in  a  second.  A  third 
gland  showed  piart  of  its  substance  replaced  by  a 
caseous  network  and  a  fourth  gland  was  slightly 
enlarged  at  one  extremity  and  contained  an  irregular 
waxy  caseating  nodule  TO  cm.  in  diameter. 

Sjpleen. — -Normal. 

Liver. — On  the  surface  beneath  the  capsule  of  the 
liver  there  were  eight  grey  tubercles  w’ith  opaque 
centres  up  to  a  rape  seed  in  size.  On  section  through 
the  substance  an  occasional  grey  tubercle  was  seen. 

Portal  Glands. — In  the  portal  glands  there  were  a 
few  caseous  foci. 

Kidneys. — Norm  al . 

Suprarenal  Bodies. — Normal. 

Renal,  Coeliac,  Lumbar  and  Iliac  Glands. — Normal. 

Thorax. 

Lungs. — The  left  lung  showed  on  the  surface 
beneatn  the  pleura,  two  grey  submiliary  tubercles  with 
opaque  centres.  In  the  right  there  were  three  similar 
tubercles. 

Bronchial  Glands. — There  was  a  caseous  focus  in  a 
left  bronchial  gland.  The  right  bronchial  gland  was 
normal. 

Mediastinal  Glands. — Normal. 

Inguinal  and  Precrural  Glands. — Normal. 


PIG 

Fed  once  with  the  milk  from  Cow  B. 

Date — November  1,  1907. 

Dose — 2,870  cubic  centimetres. 

Age — 11  weeks. 

Killed  in  good  health — January  9,  1908.  [69  daj 

M^eiglds. 

qrs.  lbs. 

November  1,  1907  .  1  14 

January  9,  1908  ...  ...  ...  2  26 

Gain  in  weight. — 1  qr.  12  lbs. 

Tubemdin  Tests. — October  11, 1907.  [20  days  before 
the  experiment  began  ]  No  reaction. 

31365 


after  the  experiment  began.] 

November  28,  1907.  [27  days  after  the  experiment 

began.]  No  reaction. 

POST-MORTEM  EXAMINATION. 

General  Condition. — Good. 

There  was  no  sign  of  tuberculosis. 

K 
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PIG  224. 

Ped  with  the  milk  of  Cow  B  from  October  14,  1907,  to  October  20,  1907. 

Dose  one-half  part  of  18,490  cubic  centimetres. 

Age — 9  weeks. 

Killed  in  good  health-- January  8,  1908.  [86  days  after  the  experiment  began.] 


Weights. 

qrs.  lbs. 

October  14,  1907  ...  ...  ...  1  0 

January  8,  1908  .  ...  2  6 

Gain  in  loeight. — 1  qr.  6  lbs. 

Tuherculin  Tests. — October  11,  1907.  [3  days  before 

experiment  began,]  Reaction  ;  Negative. 


November  28,  1907.  [45  days  after  the  experiment 

began.]  Reaction  :  Negative. 

POST-MORTEM  EXAMINATION. 

General  Condition. — Good. 

There  was  no  sign  of  tuberculosis. 


PIG  226. 

Fed  with  the  milk  of  Cow  B  from  October  14,  1907,  to  October  20,  1907. 

Dose — One-half  part  of  18,490  cubic  centimetres. 

Age — 9  weeks. 

Killed  in  good  health — January  8,  1908.  [86  days  after  the  experiment  began.] 

W  eights. 

qrs.  lbs. 

October  14,  1907  ...  ...  ...  1  5 

January  8,  1908  ...  ...  ...  2  0 

Gain  in  weight. — 23  lbs. 

Tuherculin  Tests. — October  11, 1907.  [3  days  before 

the  experiment  began.]  No  reaction. 


November  28,  1907.  [45  days  after  the  experiment 

began.]  No  reaction. 

POST-MORTEM  EXAMINATION 

General  Condition. — Good. 

There  was  no  sign  of  tuberculosis. 


JERSEY  COW  C. 


POST-MORTEM  EXAMINATION. 

Body  emaciated. 

Thorax. 

Pleura. — On  the  pleura  along  the  ribs  there  were 
numerous  flattened  fibro-caseous  nodules  up  to  2'0  cm., 
some  loosely  attached.  There  were  numerous  similar 
nodules  on  the  pleura  over  the  dorsal  mediastinal 
glands.  On  the  pleural  surface  of  diaphragm  there 
were  a  few  small  loosely  attached  fibro-caseous 
nodules. 

Lungs. — The  lungs  were  very  heavy  and  voluminous. 
On  the  pleural  surfaces  there  were  numerous  flattened 
perlsucht  growths  similar  to  but  larger  than  those  on 
the  parietal  pleura  varying  up  to  4'0  cm.  in  diameter. 
In  both  anterior  lobes  there  were  large  caseo-necrotic 
masses  replacing  a  third  of  the  substance,  the  rest  of 
the  anterior  lobes  was  closely  beset  with  nodules  and 
mas'^es  varying  in  size.  The  posterior  lobes  were 
similarly  severely  affected.  On  section  the  masses 
were  bright  yellow,  caseo-necrotic  and  in  many  parts 
becoming  soft  and  caseo-purulent  around  the  margins. 
The  bronchi  were  filled  with  muco-pus  and  in  several 
places  caseous  substance  could  be  seen  protruding 
into  the  cavity  of  a  bronchus. 

There  was  a  cast  of  the  trachea  formed  of  in¬ 
spissated  muco-pus. 

Mediastinal  Glands. — The  long  mediastinal  gland 
weighed  2  lbs.  and  measured  26’0  by  10  0  by  6'0  cm.  On 
section  it  consisted  almost  throughout  of  bright 
yellow  caseo-necrotic  substance. 

Bronchial  Glands. — The  bronchial  glands  were  simi¬ 
larly  greatly  enlarged  and  caseo-necrotic  throughout. 

Other  mediastinal  and  supra-bronchial  glands  were 
similar. 

Heart  and  Great  vessels. — Normal. 

Abdomen. 

Omerdum  and  Peritoneum. — Normal. 


Intestines. — All  the  Peyer’s  patches  of  the  small 
intestine  contained  a  few  caseous  nodules  varying 
from  a  raUlet  seed  up  to  a  hemp  seed,  many  of  them 
ulcerated  on  the  surface.  In  addition  there  were 
several  small  ulcers  5'0  mm.  in  diameter  from  which 
the  caseous  substance  had  almost  disappeared. 

Mesenteric  Glands. — The  majority  of  the  mesenteric 
glands  appeared  normal ;  several  contained  discrete 
caseous  nodules  and  a  few  at  one  extremity  showed 
the  cortices  diffusely  caseous.  One  mesenteric  gland 
about  the  centre  of  the  mesentery  was  greatly  enlarged 
measuring  8'0  by  4*0  by  5'5  cm.,  on  section  it  consisted 
practically  throughout  of  an  orange  yellow  caseo- 
necrotic  slightly  gritty  substance. 

Spleen. — Weighed  1  lb.  6  ozs.  On  section  it  con¬ 
tained  ten  caseous  gritty  tubercles  varying  from  a 
rape  seed  up  to  a  millet  seed  in  size. 

Liver. — Anterior  surface  normal.  On  the  postero- 
inferior  surface  there  was  a  single  caseous  tubercle. 
On  section  through  the  substance  three  caseous  foci 
were  met  with,  of  which  one  was  gritty. 

Gall  Bladder. — Normal. 

Portal  Glands. — The  portal  glands  contained  a  few 
discrete  caseous  nodules,  the  size  of  hemp  seed. 

Kidneys. — Both  kidneys  showed  in  the  cortices  just 
beneath  the  surface  scattered  tubercles  varying  from 
a  rape  seed  up  to  a  hemp  seed  in  size  ;  they  were  all 
caseous  and  the  largest  slightly  gritty.  On  section 
similar  nodules  were  found  scattered  throughout  the 
deeper  parts  of  the  cortices. 

Suprarenal  Bodies. — The  left  suprarenal  body  con¬ 
tained  ten,  and  the  right  five,  caseo-calcareous  nodules 
from  a  rape  seed  up  to  3‘5  mm.  in  diameter. 

Lumbar  and  Jliac  Glands. — Normal. 

Tongue, '  lonsils,  Larynx,  Pharynx,  and  Trachea. — 
Normal. 

Uterus. — The  walls  of  both  cornua  of  the  uterus 
and  also  the  common  portion  were  thickened  and 
infiltrated  with  a  network  of  grey  nodules  with  bright 
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yellow  caseous  centres.  The  cavity  was  filled  with 
purulent  fluid  and  caseous  ttocculi. 

Suprumammnry  Glandx.  —  Each  supraraammary 
gland  showed  a  minute  caseous  focus  ;  one  contained 
also  a  grey  nodule  the  size  of  a  hemp  seed,  difEusely 
caseous. 

Thr  Udder. — Normal. 

lietro-Phari/ngeal  Glntuh. — The  left  was  congested 
and  showed  a  number  of  caseo-calcareous  masses 
arranged  around  the  cortex.  The  right  contained 
two  caseous  miliary  tubercles. 

Cervical  Glands. — The  right  inferior  cervical  gland 
was  enlarged  and  about  three-quarters  of  the  cortex 


was  replaced  by  yellow  caseo-calcareous  masses  ;  other 
cervical  glands  were  normal. 

Parotid,  Prepecioral,  Premipular,  Precvural,  Axil¬ 
lary,  Poydifeal,  and  Glufe<d  Glands. — Normal. 

Microscfipical  Examination. 

(Smear  preparations.) 

Supraiiiammary  Gland  (focus). — (1)  Three  tubercle 
bacilli. 

SuiJramaiaiiiary  Gland  (focus). — (2)  Two  tubercle 
bacilli. 

Intestine  (ulcer). — A  moderate  number  of  tubercle 
bacilli. 

Bronchial  Gland. — No  tubercle  l)acilli. 


GUINEA-PIGS  INOCULATED  WITH  THE  FAECES  OF  COW  C. 


N  umber. 

Date  of  Inoculation. 

Dose. 

Method 

of 

Inoculation. 

Duration  of  Life. 

Result. 

2805 

1 

■05  cc. 

Ip. 

Killed  22  days 

G.T. 

2806 

*1  CC. 

Ip. 

Killed  IS  days 

G.T. 

2807 

•1  cc. 

Sub. 

Killed  Id  days 

No  tuberculosis  ;  discharging 

October  24,  11*07 

ulcers  in  the  skin. 

2808 

•05  oc. 

Ip. 

Died  4  days 

No  tuberculosis. 

2809 

•05  cc. 

Sub. 

Killed  32  days 

Early  G.T. 

2810 

J 

•05  cc. 

Sub.  &  Ip. 

Killed  32  days 

G.T.  severe. 

2813 

1 

•05  cc. 

Ip. 

Killed  21  days 

G.T. 

2814 

•I  cc. 

Ip. 

Killed  20  days 

G.T.  severe. 

2815 

•2  cc. 

Ip. 

Killed  1 7  days 

Single  nodule  in  omentum  ; 

October  25,  1007 

two  nodules  in  spleen  : 

portal  gland  caseous. 

2816 

•1  cc. 

Sub. 

Killed  34  days 

G.T.  severe. 

2817 

•1  cc. 

Sub. 

Killed  34  days 

G.T. 

2818 

•2  cc. 

Sub. 

Killed  20  days 

No  tuberculosis  ;  ulcer  in 

skin  ;  no  T.P.. 

2829 

1 

1-0  cc. 

Sub. 

Killed  17  daj'S 

No  tuberculosis.  Large  ulcer 

in  skin. 

2830 

•3  cc. 

Ip. 

Killed  20  days 

G.T.  severe. 

2831 

•1  cc. 

Sub. 

Killed  66  days 

G.T.  severe. 

1  October  28,  11*07 

2832 

•2  cc. 

Sub. 

Died  66  days 

G.T.  severe. 

2833 

•2  cc. 

Ip. 

Died  1  day 

Acute  infection.  No  T. 

2834 

•1  cc. 

Ip. 

Killed  IS  days 

Early  G.T. 

2837 

•1  cc. 

Ip. 

Killed  28  days 

G.T. 

2838 

*2  cc. 

Ip. 

Killed  28  days 

G.T. 

2839 

•3  cc. 

Ip. 

Died  1  day 

Acute  infection.  No.  T- 

October  29,  1007 

2840 

•1  cc. 

Sub. 

Killed  30  days 

G.T. 

2841 

•3  cc. 

Sub. 

Died  3  days 

No  tuberculosis. 

2842 

1-0  cc. 

Sub. 

Died  2  days 

No  tuberculosis. 

2853 

•2  cc. 

Ip. 

Died  1  day 

Acitte  infection.  No  T 

2854 

•2  cc. 

Ip. 

Died  1  day 

Acute  infection.  No.  T. 

2855 

•2  cc. 

Ip. 

Killed  27  days 

G.T. 

October  30,  19(*7 

2856 

I'O  cc. 

Sub. 

Died  5  days 

No  tuberculosis. 

2857 

PO  cc. 

Sub. 

Died  2  days 

No  tuberculosis. 

2858 

I'O  cc. 

Sub. 

Died  2  days 

No  tuberculosis. 

E  2 


3136.a 


Ip.  =  intraperitoneal. 


Sub.  —  subcutaneous. 
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GUINEA-PIGS  INOCULATED  WITH  FAECES  OF  COW  C. 

Diluted  with  Salt  Solution  ;  1  Gkamme  op  Faeces  in  2,000  cubic  cbntimetees  of  Sterile 

Salt  Solution. 


Number. 

Date  of  Inoculation. 

Dose. 

Method 

of 

Inoculation. 

Duration  of  Life. 

Result. 

2872 

j-  October  31,  1907 

PO  cc. 

Ip. 

Died  63  days 

Severe  G.T. 

2873 

2'0  cc. 

Ip. 

Killed  63  days 

Severe  G.T. 

GUINEA-PIGS  FED  WITH  FAECES  OF  COW  C. 


Dose  in  each  case  PO  cc.  op  Faecal  Emulsion. 


Number. 

.Date  of  Feeding’. 

Duration  of  Life. 

Result. 

1 

2803 

1  October  21.  1907 

Killed  90  days 

No  tuberculosis. 

2804 

J 

2811 

j-  October  25,  1907  ' 

Killed  89  days 

No  tuberculosis. 

2812 

2827 

\  October  28,  1907 

Died  44  days 

No  tuberculosis. 

2828 

J 

Killed  86  days 

No  tuberculosis. 

2835 

October  29,  1907 

Killed  85  days 

No  tuberculosis. 

2836 

i 

2851 

1  October  30,  1907 

Killed  84  days 

No  tuberculosis. 

2852 

J 

GUINEA-PIGS  FED  CONTINUOUSLY  AVITH  FAECES  OF  COW  0  MIXED  WITH  STERILIZED  MILK. 


Number. 

Date  of  Feeding. 

Duration  of  Life. 

Result. 

2799 

' 

Killed  74  days 

No  tuberculosis. 

2800 

From 

October  24,  1907, 

Killed  90  days 

Caseous  ulcers  in  intestine,  and  case¬ 
ation  of  mesenteric  glands.  G.T. 

2801 

to 

October  30,  1907. 

Died  48  days 

No  tuberculosis. 

2802 

J 

Killed  90  days 

No  tuberculosis. 

ANIMALS  INOCULA.TED  INTRAPERITONEALLY  WITH  THE  MILK  OF  COW  C. 


Number  of 

Date  of 

Dose. 

Quarter 

Duration  of 

Result. 

Animal. 

Inoculation. 

of  Udder. 

Life. 

Rabbit  1524 

1 

R.F. 

Died  13  days 

No  tuberculosis. 

Rabbit  1525 

October  25, 

30'0  cc. 

R.H. 

Killed  76  days 

No  tuberculosis. 

Rabbit  1526 

1907. 

L.F. 

Died  18  days 

No  tuberculosis. 

Rabbit  1527 

J 

L.H. 

Killed  76  days 

No  tuberculosis. 

Guineapig-  2819 

1 

R.F. 

Died  50  days 

No  tuberculosis. 

Guineapig  2820 

R.F. 

Killed  73  days 

No  tuberculosis. 

-Guineapig  2821 

lO'O  cc.  of 

R.H. 

Killed  73  days 

No  tuberculosis. 

Guineapig  2822 

October  25. 

milk  plus 
the  deposit 

R.H. 

Killed  73  days 

No  tuberculosis.  .  , 

Guineapig  2823 

1907. 

of  40-O  cc. 
obtained  by 

L.F. 

Killed  73  days 

No  tuberculosis,  ■ 

Guineapig  2824 

centrifuging. 

L.F. 

Killed  73  days 

No  tuberculosis. 

Guineapig  2825 

L.H. 

Killed  73  days 

No  tuberculoisis. 

Guineapig  2826 

L.H. 

Died  63  days 

No  tuberculosis. 
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ANIMALS  INOCULATED  INTRAPERITONBALLY  WITH  THE  MILK  OF  COW  G—conttnvc<(. 


Number  of 
Animal'. 

Date  of 
Inoculation. 

Dose. 

Quarter  ^ 
of  Udder. 

Duration  of  j 

Life.  ! 

Result. 

Rabbit  1531 

R.F. 

Killed  72  days 

No  tuberculosis. 

Rabbit  1532 

October  29, 
1907. 

50'0  cc. 

L.F. 

Died  3  days 

No  tuberculosis. 

Rabbit  1533 

L.H. 

Killed  72  days 

No  tuberculosis. 

Gnmeapig  2843 

' 

R.F. 

Died  48  days 

Three  transparent  tubercles  in 

omentum  containing  tubercle 
bacilli. 

Guineapig  2844 

R.F. 

Killed  71  days 

No  tuberculosis. 

■Guineapig  2845 

R.H. 

Killed  69  days 

No  tuberculosis. 

Guineapig  2846 

R.H. 

Killed  71  days 

No  tubcrcirlosis. 

October  29, 

As  on 

Guineapig  2847 

1907 

Oct.  25. 

L.F. 

Died  24  days 

Three  transparent  tubercles 

in  omentum  containing 

moderately  nuinerous  tubercle 
bacilli. 

Guineapig  2848 

L.F. 

Killed  71  days 

No  tuberculosis. 

Guineapig  2849 

L.H. 

Killed  69  days 

No  tuberculosis. 

Guineapig  2850 

L.H. 

Killed  71  days 

No  tuberculosis. 

Rabbit  1534 

d 

R.F. 

Died  2."  d,ays 

Six  transparent  tubercles  in 

omentum  containing  mode¬ 
rately  numerous  T.B. 

Rabbit  1535 

October  30, 

^  1907. 

30-0  cc. 

R.H. 

Died  27  days 

Several  tubercles  in  omentum, 

one  caseating,  containing  T.B. 

Rabbit  1536 

L.F. 

Killed  71  days 

No  tuberculosis. 

Rabbit  1537 

L.H. 

Killed  71  days 

Three  miliary,  tubercles  and  one 

caseating  nodule  (6'0  mm.)  in 
omentum.  Caseation  of  portal 

glands.  Four  caseating  nodules 
in  the  lungs. 

Guineapig  2859 

R.F. 

Killed  71  days 

G.T.  Omentum  contained  about 

fifty  nodules. 

Guineapig  2860 

R.F. 

Killed  71  days 

Severe  G.T. 

Guineapig  2861 

R.H. 

Killed  68  days 

Early  G.T. 

Guineapig  2862 

•  Ictober  30, 

As  on 

R.H. 

Killed  71  days 

Severe  G.T. 

Guineapig  2863 

1907. 

Oct.  2.5. 

L.F. 

Killed  68  days 

No  tuberculosis. 

Guineapig  2864 

L.F. 

Killed  71  days 

No  tuberculosis. 

Guineapig  2865 

L.H. 

Killed  68  days 

No  tuberculosis. 

Guineapig  2866 

L.H. 

Killed  71  days 

No  tuberculosis. 

PIG  230. 

Fed  with  the  faeces  of  Cow  C  from  October  23,  1907,  to  October  30,  1907. 


Dose — 5'5G  kilogrammes  of  faeces. 

Age — 10  weeks. 

Killed  when  in  good  health— December  ll,  1907. 
Weifihix. 

qrs.  lbs. 

October  23.  1907  ...  ...  ...1  11 

December  11,  1907  ...  ...  ...  2  7 

Gam  in  v:eighf. — 24  lbs. 

Tuberculin  Tests.  —  October  11,  1907.  [12  dajs 

before  the  experiment  began.]  No  reaction. 

November  28,  1907.  [36  days  after  the  experiment 

began.]  Positive  reaction.  Rise  of  temperature  1'5° 
Centigrade. 


[48  days  after  the  experiment  began.] 

POST-MORTEM  EXAMINATION. 

General  Condition. — Good. 

Tongue,  Tluirgii.r,  and  Larynx. — Normal. 

Tonsils. — In  the  tonsils  there  were  a  few  .soft 
yellowish  foci. 

On  the  Left  Side  of  the  Xeck,  beneath  the  angle  of 
the  jaw,  anterior  to  the  submaxillary  salivary  gland, 
there  was  a  gland  measuring  5'0  by  3'0  by  2'2  cm.  On 
section  it  was  composed  of  firm  translucent  ti.ssue 
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with  a  close  yellowish  network  ;  attached  to  it  was  a 
small  gland  containing  a  few  opaque  foci. 

Four  glands  posterior  to  the  first  were  normal. 

On  the  Right  Side  of  the  Neck,  in  front  of  the 
submaxillary  salivary  gland,  there  were  two  glands 
forming  a  mass  fi'O  %  3-3  by  2-0  cm.  On  section  it 
resembled  that  on  the  opposite  side  ;  the  other  glands 
about  the  jaw  were  normal. 

Cereical  Glands. — Normal. 

Prescapular  Glayids .—'SorxnaX. 

Abdomen. 

Stomach. — Normal. 

Intestines.— Normal. 

Mesenteric  Glands. — The  majority  of  the  mesenteric 
glands  were  normal.  About  six  glands  on  each  side 
of  the  mesentery  in  the  centre  were  moderately 
enlarged,  consisting  of  firm  translucent  tissue  with  a 
firm  yellowish  waxy  caseous  network. 

Spleen. — Normal. 

Liver. — On  the  convex  surface  of  the  liver  there 
were  visible  beneath  the  capsule  twenty  slightly 


irregular  grey  caseating  tubercles  the  size  of  rape- 
seeds  ;  they  were  sparsely  scattered  on  the  other 
surfaces  and  in  the  substance. 

Portal  Glands.— Ono  portal  gland  was  a  little  firm 
at  one  extremity  and  showed  early  caseous  patches. 
A  second  small  gland  was  similar. 

Kidnegs. — N  or  mal. 

Suprarenal  Bodies. — Normal. 

Coeliae,  Lumbar.!  and  Iliac  Lymphatic  Glands. — 
Normal. 

Th  ora,x. 

Lungs. — In  the  left  lung  on  the  surface  beneath  the- 
pleura  there  were  fourteen  grey  caseating  tubercles 
up  to  a  millet  seed  in  size.  The  right  lung  showed 
rather  fewer.  On  section  no  more  could  be  seen. 

Bronchial  Glands. — Normal. 

Precrural  and  Inguinal  Glands. — Normal. 

Microscopical  Examination. 

(Smear  preparation.) 

Tonsil  (focus). — Four  tubercle  bacilli  seen. 


COW  F. 


POST-MOETEM  EXAMINATION. 

General  Condition. — Poor. 

longue. — Normal. 

Tonsils. — The  tonsils  were  firm  and  on  section  con¬ 
tained  caseous  nodules. 

Submaxillary  Glands. — Normal. 

Pharyngeal  Glands. — The  left  posterior  pharyngeal 
gland  measured  9'5  by  5  5  by  3-0  cm.  and  on  section 
was  caseous  throughout. 

The  right  posterior  pharyngeal  gland  measured  7  by 
3‘5  cm.  On  section  the  superficial  part  of  the  cortex 
was  caseous. 

Cervical  Glands. — Several  of  the  cervical  glands 
contained  large  nodules,  some  caseous  throughout. 

Abdomen. 

Intestines.  —  In  the  small  intestine  there  were 
counted  nineteen  ulcers,  varying  up  to  4‘0  cm.  in 
diameter  ;  the  bases  and  the  raised  margins  were  firm 
and  caseating.  There  were  also  scattered  nodules  in 
both  intestines. 

Mesenteric  Glands. — The  mesenteric  glands  were 
enormously  enlarged  and  replaced  by  a  brownish 
yellow  necrotic  substance,  in  many  parts  softening. 
In  points  of  size  and  appearance  the  lesions  were 
older  than  those  in  the  bronchial  glands  ;  also  the 
tuberculosis  of  the  lungs  was  fairly  acute. 

Spleen. — The  spleen  appeared  normal. 

Liver. — On  the  surface  of  the  liver  there  was  a 
single  small  tubercle ;  the  parenchyma  was  beset 
throughout  with  small  ill-defined  yellowish  grey 
necrotic  patches. 

Portal  Glands. — The  cortices  of  the  portal  glands 
were  a  little  firm,  but  showed  no  caseation. 

Kidneys. — In  the  medulla  of  the  right  kidney  there 
were  two  caseating  miliary  tubercles.  Left  kidney 
normal. 

Suprarenal  Bodies.  —  The  left  suprarenal  body 
contained  three  caseous  nodules  up  to  a  pea  in  size. 

Right  suprarenal  body  showed  three  similar  nodules 
up  to  the  size  of  a  millet  seed. 


There  was  an  opaque  focus  in  one  renal  lymphatio 
gland. 

Lumbar  Glands. — Five  lumbar  glands,  up  to  a 
pigeon’s  egg  in  size,  caseous  throughout. 

Iliac  Glands. — Caseo-calcareous  nodules  in  two 
iliac  glands. 

Thorax. 

Lungs. — The  lungs  were  voluminous,  the  anterior 
lobes  were  congested.  The  substance  was  closely 
beset  throughout  with  irregular  and  for  the  most  part 
small  caseous  nodules  and  patches.  On  the  left  lung 
there  was  a  number  of  perlsacht  nodules  and  also 
numerous  similar  nodules  and  masses  on  the  parietal 
pleura. 

Prescapular  Glands  were  not  tuberculous.  The  right 
gland  was  enlarged  from  the  tuberculin  inoculation. 

Prepectoral  and  Axillary  Glands. — Normal. 

Supramammary  Lymphatic  Glands. — Both  supra- 
mammary  glands  were  enlarged  and  contained  dirty 
yellow  caseo-neerotic  masses. 

Udder. — In  the  tissue  of  the  udder  of  the  left  hind 
quarter  forming  the  wall  of  the  main  sinus  close  to 
the  teat,  there  were  four  firm  reddish  grey  nodules 
varying  from  a  millet  seed  up  to  a  pea  ;  they  resembled 
the  tissue  around,  being  distinguished  by  a  central 
caseous  streak  and  firmness  from  the  tissue  in  that 
part  of  the  udder  which  is  mainly  composed  of  ducts. 
The  other  quarters  of  the  udder  were  normal. 

Uterus. — In  the  horns  of  the  uterus  there  were 
rounded  yellow  caseo-necrotic  nodules,  not  unlike 
unopened  mushrooms,  projecting  into  the  cavities  and 
loosely  attached  by  pedicles,  composed  of  reddish 
grey  tissue  of  which  the  centres  of  the  nodules  were 
also  formed  ;  the  largest  was  the  size  of  a  robin’s  egg.- 
There  was  a  muco-purulent  exudation  in  the  uterus- 
and  vagina. 

Microscopical  Examination. 

(Smear  preparations.) 

Udder  (nodule  I  and  II). — Showed  moderately 
numerous  tubercle  bacilli. 
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f4U[NEA-PIGS  WITH  FAECES  OF  COW  F. 
All  Intflv peritoneal. 


N  umbor. 

Date  of  Inoculation. 

Dose. 

Duration  of  Life. 

Re.sult. 

2979 

po  cc. 

Died  1  day 

Acute  infection. 

2980 

DO  cc. 

Died  1  day 

Acute  infection. 

2981 

*5  cc. 

Died  1 1  days 

Sub-acute  infection. 

2982 

January  21),  1008 

*5  cc. 

Killed  83  days 

General  tuberculosis. 

2983 

'5  cc. 

Died  8  days 

No  tuberculosis. 

2984 

■5  cc. 

Killed  33  days 

General  tuberculosis. 

2985 

J 

•5  cc. 

Killed  33  days 

General  tuberculosis. 

GUINEA-PIGS  INOCULATED  INTPtAPERITONEALLY  WITH  THE  MILK  OF  COW  F. 


X  umber. 

Date  of 
Inoculation. 

Dose. 

•  ,)uarter  of 
Udder. 

Duration  of 
Life. 

Result. 

2971 

'1 

R.F. 

Died  3.3  days 

Caseo-purulent  nodule  in  muscle  at 

1 

site  of  inoculation  ;  caseation  of 

1 

I 

sternal  gland.  Numerous  T.B 

in  both. 

2972  ! 

1 

R.F. 

Died  1 1  days 

No  tuberculosis. 

1 

O'O  cc.  of 

' 

2973  i 

milk  plus 

R.H. 

Died  18  days 

1  General  tuberculosis. 

1 

1 

the  deposit 

1 

2974  ! 

J-  January  21),  1908 

of  24'0  cc. 

'  R.H. 

Died  21  days 

1  General  tuberculosis. 

1 

obtained  by 

1 

2975  i 

1 

tbe  centri- 

L.F. 

Died  27  days 

General  tuberculosis. 

fug8. 

2976  i 

L.F. 

Died  35  days 

General  tuberculosis. 

2977 

L.H. 

Died  18  days 

General  tuberculosis. 

2978  1 

L.H. 

Died  18  days 

General  tuberculosis. 

2986  i 

1  I 

5'0  cc.  plus 

R.F. 

Killed  84  days 

General  tuberculosis. 

the  deposit 

2987  : 

:  i 

of  10  cc. 

R.F. 

Killed  34  days 

General  tuberculosis. 

2988 

I 

j 

R.H. 

Died  1  7  days 

General  tuberculosi.-'. 

2989  1 

i 

R.H. 

Died  7  days 

No  tuberculosis. 

! 

'  .1  anuary  80, 1908 

2990  ' 

As  in  the 

L.F. 

Died  10  days 

No  tuberculosis. 

2991  I 

r 

first  series. 

L.F. 

Killed  34  days 

General  tuberculosis. 

2992 

i 

L.H. 

Died  1 7  days 

General  tuberculosis. 

2993  i 

J 

LH. 

Die<l  4  days 

Xo  tulierculosis. 

2994  j 

'l 

1 

TV  cc. 

R.F. 

Killed  83  days 

General  tuberculosis. 

2995 

7'0  cc. 

R.F. 

Killed  33  days 

General  tuberculosis. 

2996 

d 

R.H. 

Died  28  days 

General  tuberculosis. 

2997 

1 

R.H. 

Died  9  days 

One  minute  tubercle  in  omentum. 

1 

'  January  31.  IIIOS 

Tubercle  bacilli  found. 

2998  ! 

As  in  the 

L.F. 

Died  t)  days 

No  tuberculosis. 

2999 

first  series. 

L.F. 

Killed  38  days 

General  tuberculosis. 

3000 

' 

L.H. 

Died  18  days 

General  tuberculosis. 

3001  , 

J  J 

L.H. 

Died  8  days 

No  tuberculosis. 

3002 

1 

‘DO  cc. 

R.F. 

Killed  82  days 

General  tuberculosi;.. 

3003 

> 

I 

R.H. 

Died  8  days 

No  tuberculosis. 

3004 

R.H. 

Died  7  days 

No  tuberculosis. 

3005 

February  ].  11M)S 

L.F. 

Killed  32  daj's 

General  tuberculosis. 

1 

lO'O  cc. 

3006 

1 

L.F. 

Died  8  days 

No  tuberculosis. 

3007 

j 

L.H. 

Died  3  days 

No  tuberculosis. 

3008 

J  J 

L.H. 

Died  22  days 

General  tuberculosis. 
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SHORTHOEN  HEIFER  A. 


POST-MORTEM  EXAMINATION. 

General  Condition. — Good. 

T ongue. — N  ormal . 

Tonsils. — Normal. 

Pharynx. — N  ormal . 

Suh maxillary  Normal. 

Pharyngeal  Glands. — The  right  retro-pharyngeal 
gland  measured  10-5  by  6-5  by  5-0  cm.  On  section  it 
was  a  cyst  with  thick  fibrous  walls,  filled  with  caseo- 
necrotic  substance  which  was  partly  broken  down 
into  a  brownish  yellow  purulent  fluid  with  caseous 
flakes  and  partly  adhei’ent  as  congested  caseo-necrotic 
masses  to  the  internal  walls. 

The  left  retro-pharyngeal  gland  measured  4T  by  3  0 
by  1'5  cm.  On  section  it  was  normal. 

—  Cervical  Glands. — Normal. 

Abdomen. 

Peritoneum  and  Omentum. — Normal. 

Intestines. — In  the  Peyer’s  patches  of  the  small 
intestine  there  were  five  nodules,  two  grey  with 
opaque  foci,  and  three  soft  yellow  and  caseous, 
varying  up  to  about  a  millet  seed  in  size. 

There  was  also  a  small  ulcer  with  a  fibrous  slightly 
opaque  thickened  base  in  which  no  tubercle  bacilli 
could  be  demonstrated  microscropically. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — One  mesenteric  gland  showed 
a  yellow  caseo-calcareous  nodule  nearly  PO  cm.  in 
diameter. 

Spleen. — N  ormal. 

Liver. — Normal. 

Portal  Glands. — Normal. 

Ki  dneys. — Normal . 


Suprarenal  Bodies. — Normal. 

Renal,  Coeliac,  Lumbar,  and  Iliac  Lymphatic  Glands.. 
— Normal. 

Thorax. 

Pleura. — Normal. 

Lungs. — In  the  lungs  just  beneath  the  pleura  there 
were  three  translucent  foci  and  a  soft  grey  nodule  the 
size  of  a  hemn  seed. 

Bronchial  and  Mediastinal  Glands. — -Normal. 

Heart  and  Pericardium. — Normal. 

Gluteal  Glands — The  right  was  larger  than  the 
left,  measuring  2'5  by  2-0  cm.  On  section  the  substance 
was  firm  and  infiltrated  almost  throughout,  with  a 
bright  yellow  caseo-necrotic  network  mottled  with 
patches  of  haemorrhage.  The  left  gluteal  gland  was 
normal. 

Various  Lymphatic  Glands. 

Parotid,  Prescapular,  Prepectoral,  Precrural,  aiidi 
Popliteal  Glands. — Normal. 

U dder. — N  ormal . 

Supramammary  Glands. — Normal. 

Microscopical  Examinations. 

(Smear  preparations.) 

Intestine  (grey  nodule). — One  tubercle  bacillus. 

Intestine  (caseous  nodule).— No  tubercle  bacilli. 

Intestine  (ulcer). — No  tubercle  bacilli. 

Retro-pharyngeal  Gland. — Four  tubercle  bacilli,  also 
short  blue  stained  bacilli. 

Lung  (grey  nodule). — No  tubercle  bacilli. 

Gluteal  Gland. — No  tubercle  bacilli. 
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GUINEA-PIGS  INOCULATED  INTRAPERITUNEALLY  WITH  FAECES  OF  COW  A. 


N  umber. 

Date  of  Inoculation. 

Dose. 

Duration  of  Life. 

Result. 

2635 

r 

Killed  92  days 

No  tuberculosis. 

2636 

1 

1 

Killed  92  days 

No  tuberculosis. 

Small  doses  | 

2637 

)  September  30,  1907 

varying  up  to  ( 

Killed  92  days 

No  tuberculosis. 

2638 

O'l  cc.  1 

Killed  56  days 

No  tuberculosis 

2639 

J 

I 

L 

Killed  42  d-ays 

No  tuberculosis. 

2659 

■O.-)  cc. 

Killed  30  days 

No  tuberculosis. 

2660 

October  2,  1907 

•05  cc. 

Killed  40  days 

No  tuberculosis. 

2661 

•05  cc. 

Killed  55  days 

No  tuberculosis. 

2662 

J 

•05  cc. 

Killed  36  days 

No  tuberculosis. 

2681 

•05  cc. 

Killed  88  days 

No  tuberculosis. 

2682 

•05  cc. 

Killed  88  days 

No  tuberculosis. 

October  4,  1907 

2683 

*5  cc. 

Killed  88  days 

No  tuberculosis. 

2684 

. 

*5  cc. 

Killed  38  days 

No  tuberculosis. 

2700 

•05  cc 

Killed  85  days 

No  tuberculosis. 

2701 

•05  cc 

Killed  85  days 

No  tuberculosis. 

)  October  7.  1907 

2702 

•05  cc. 

Killed  85  days 

No  tuberculosis. 

2703 

- 

•05  cc. 

Killed  85  days 

No  tuberculosis. 

31 


GUIN'EA-PIGS  FED  WITJI  FAECES  OF  COW  A. 


Dose  in  each  Case  1-0  Chbic  Centimetre  op  Faecal  Emulsion. 


N  umber. 

Date  of  Feeding. 

Duration  of  Life. 

Result. 

2640 

1 

Killed  99  days 

No  tuberculosis. 

September  30,  1907 

2641 

1 

Killed  99  days 

No  tuberculosis. 

2655 

I 

Killed  98  days 

No  tuberculo.sis. 

October  1,  1907 

2656 

) 

Killed  98  days 

No  tuberculosis. 

2663 

I 

Killed  99  days 

No  tuberculosis. 

October  1907 

2684 

' 

Killed  99  days 

No  tuberculosis. 

2675 

1 

Killed  98  days 

No  tuberculosis. 

October  3,  1907 

2676 

k 

Killed  98  days 

No  tuberculosis. 

2679 

) 

Died  60  days 

No  tuberculosis. 

October  4,  1907 

2680 

1 

Killed  98  days 

No  tuberculosis. 

2690 

1 

Killed  98  days 

No  tuberculosis. 

■  October  .5.  1907 

2691 

\ 

Killed  98  days 

No  tuberculosis. 

2698 

) 

Killed  98  days 

No  tuberculosis. 

October  7,  1907 

2699 

1 

Killed  98  days 

No  tuberculosis. 

2706 

] 

Killed  98  days 

No  tuberculosis. 

October  8,  1907 

2707 

1 

Killed  98  days. 

No  tuberculosis. 

2716 

Killed  98  days 

No  tuberculosis. 

October  9.  1907 

2717 

I 

Killed  98  da3’s 

No  tuberculosis. 

GUINEA-PIGS  FED  CONTINUOUSLY  WITH  FAECES  OF  COW  A  MIXED  WITH  STERILIZED  MILK. 


N  umber. 

Date  of  Feeding. 

Duration  of  Lite. 

Result. 

2629 

1 

Killed  57  daj’s 

No  tuberculosis. 

2630 

1 

Killed  98  days 

No  tuberculosis. 

2631 

2632 

2633 

i  F  rom 

1  September  30,  1907. 

1 

1  (Ictobcr  9.  190/ . 

Killed  98  days 

Died  5  days 

Killed  10()  da,ys 

No  tuberculosis. 

No  tuberculosis. 

No  tuberculosis. 

2634 

1 

Died  100  da,vs 

No  tuberculo.sis. 

PIG  204. 


Fed  with  tlie  faeces  of  Cow  A  from  September  30,  1907,  to  October  9,  1907. 
Dose — Oiie-fourth  part  of  25‘()5  kilogrammes  of  faeces. 

Age — 11  weeks. 


Killed  in  good  health— December  30,  1907.  [91 

\Ve!f/7its. 

qrs.  lbs. 

September  30,  1907  ...  .  1  5 

December  30,  1907  ...  ...  ...  2  19 

Gain  hi  weight. — 1  qr.  14  lb. 

Tuberculin  Tkf/.s.— September  10,  1907.  [14  days 

before  experiment  began.]  No  reaction. 

31365 


days  after  the  experiment  began.] 

November  28, 1907.  [59  days  after  the  experiment 

began.]  No  reaction. 

POST-MORTEM  EXAMINATION. 

General  Condition.— GfOoA.  There  was  no  tuber¬ 
culosis  of  any  organ  or  gland  in  the  bodj’. 

F 
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PIG  206. 


Fed  with  the  faeces  of  Cow  A  from  September  30,  1907,  to  October  9,  1907. 

Dose — One-fourth  part  of  25'65  kilogrammes  of  faeces. 

Age — 11  weeks. 

Killed  in  good  health — January  7,  1908.  [99  days  after  the  experiment  began.] 


Weights. 

qrs.  lbs. 

September  30,  1907  .  1  2 

January  7,  1908  .  2  16 

Gain  in  iveight. — 1  qr.  14  lbs. 

Tuherculin  Tests. — September  16,  1907.  [14  days 

before  the  experiment  began.]  No  reaction. 


November  28,  1907.  [59  days  after  the  experiment 

began.]  No  reaction. 


POST-MORTEM  EXAMINATION. 

Carcass  in  good  condition.  There  was  no  sign  of 
tuberculosis  anywhere. 


PIG  208. 

Fed  with  the  faeces  of  Cow  A  from  September  30,  1907,  to  October  9,  1907. 

Dose — ^One-fourth  part  of  25’65  kilogrammes  of  faeces. 

Age — -11  weeks. 

Killed  in  good  health — January  7,  1908.  [99  days  after  the  experiment  began.] 


Weights. 

qrs.  lbs. 

September  30,  1907  ...  ...  1  3 

January  7,  1908  ...  ...  ...  2  20 

Gain  in  weight, — 1  qr.  17  lbs. 

Tuherculin  Tests. — September  16,  1907.  [14  days 

before  the  experiment  began.]  No  reaction. 


November  28,  1907.  [59  days  after  the  expernnent 

began.]  No  reaction. 

POST-MORTEM  EXAMINATION. 

Carcass  in  good  condition. 

There  was  no  sign  of  tuberculosis  anywhere. 


PIG  210. 

Fed  with  the  faeces  of  Cow  A  from  September  30,  1907,  to  October  9,  1907. 
Dose — One-fourth  part  of  25-65  kilogrammes  of  faeces.  j 

Age — 11  weeks. 

Killed  in  good  health — December  5,  1907.  [66  days  after  feeding  began.] 


September  30,  1907  ...  ...  28 

December  5,  1907  ...  ...  ...  57 

Total  gain  in  weight. — 29  lbs. 

Tuherculin  Tests. — September  16,  1907.  [14  days 

before  experiment  began.]  Reaction:  Negative. 

November  28, 1907.  [59  days  after  the  experiment 

began.]  Reaction;  Positive. 

Rise  of  temperature — 2-3°  Centigrade. 

POST-MORTEM  EXAMINATION. 

Getieral  Condition. — Good. 

Tongue,  Tonsils,  Largnx,  and  Pharynx. — Normal. 

On  the  Left  Side  of  the  Neele  extending  from  below 
the  angle  of  the  jaw  to  the  root  of  the  ear,  there  was 
a  chain  of  six  glands  the  largest  measuring  2-0  by  3-5 
cm.  ;  the  smallest  1-6  by  1’2  cm.  On  section  the 
largest  consisted  of  a  yellowish  caseo-necrotic  network 


in  firm  pinkish  grey  tissue.  The  other  glands  con¬ 
sisted  of  firm  grey  tissue  with  a  fine  yellowish  network. 

Right  Submaxillar j I  Glands. — Normal. 

Cervical  and  Prescapula.r  Glands. — Normal. 

Abdomen. 

Omentum  and  Peritoneum. — Normal. 

Intestines. — Normal. 

Mesenteric  Glands. — The  mesenteric  glands  were  not 
enlarged  and  in  one  a  single  caseous  focus  was  seen. 

Spleen. — Normal. 

Liver. — On  the  convex  surface  of  the  liver  there 
were  four  grey  tubercles  with  opaque  centres  up  to  a 
rape  seed  in  size.  On  the  concave  surface  there  were 
two.  On  section  through  the  substance  no  more  were 
seen. 

Portal  Glands  appeared  normal. 

Kidneys. — In  the  cortices  of  the  kidneys  there  were 
scattered  grey  points. 


Precrural  and  Iniiuinal  Glands. — Normal. 


HS 


Suprarenal  Bodies. — Normal. 


Renal.,  Coeliac,  Ltnii.b(ir,(ntd  Iliac  L/impjliatic  Glands. 
— Normal. 


Tliorax. 


Microscopical  E.ruminatidn. 


Lungs. — In  the  left  lung  on  the  surface  just  beneath 
the  pleura  there  were  thirty  caaeatingtubercle.s  varying 
up  to  a  hemp  .seed  in  size  ;  there  was  about  the  same 
number  on  the  right  side  ;  they  were  sparsely  scattered 
throughout  the  parenchyma. 

Bronchial  Glands. — An  occasional  irregular  caseous 
focus  could  be  seen  in  the  bronchial  glands. 


(Smear  preparations.) 

Kidney  (grey  foci). — Moderately  numerous  tubercle 
bacilli  seen. 

Mesenteric  Gland  (focus). — Eleven  tubercle  Vjacilli 
seen. 

Branchial  Gland  (focus). — No  tubercle  bacilli  seen. 


COW  D. 


POST-MORTEM  EXAMINATION. 

Animal  fat  and  in  good  condition. 

Thora.r. 

On  opening  the  Thoracic  Cavity  there  were  numerous 
firm  fibrous  adhesions  connecting  the  visceral  and 
parietal  pleurae.  (*n  the  visceral  side  of  these 
adhesions  there  were,  in  a  majority  of  cases,  nodules  in 
the  lung  substance. 

Lungs.  Left  Lung .— There  was  an  adhesion  be¬ 
tween  the  anterior  and  the  posterior  lobes.  The  lung 
substance  was  pink  and  crepitant.  The  anterioi'  lobe 
contained  three  nodules,  the  two  largest  the  size  of  a 
sparrow’s  eggs  :  they  consisted  of  yellow  caseo-necrotic 
substance  enclosed  within  fibrous  capsules.  In  the  pos¬ 
terior  lobe  there  were  eight  large  nodules  varying  from 
a  large  pea  up  to  a  mass  lO'O  by  6‘0  by  5’0  cm.;  there 
were  three  nearly  equal  to  the  latter  in  size.  On  sec¬ 
tion  they  were  composed  of  masses  of  yellow  softening 
necrotic  substance  surrounded  by  fibrous  walls.  In 
the  lung  parenchyma,  there  were  also  seen  scattered 
translucent  tubercles  with  caseous  centres  varying  up 
to  a  hemp  seed  in  size. 

Right  Ijung.  —  The  anterior  lobe  contained  five 
nodules  up  to  a  large  pea  in  size  and  scattered  trans¬ 
lucent  tubercles.  The  middle  lobe  contained  a  few 
nodules  the  largest  the  size  of  a  pigeon’s  egg.  The 
caudal  lobe  contained  scattered  nodules,  about  sixteen 
counted,  varying  in  .size  up  to  a  pigeon’s  egg,  they  all 
consisted  of  yellow  caseo-necrotic  substance  in  many 
cases  becoming  soft  and  purulent  ;  there  were  also 
scattered  minute  translucent  tubercles  and  nodules 
varying  from  a  hemp  seed  up  to  a  wheat  grain  in  the 
substance.  Several  of  the  nodules  were  surrounded  by 
pneumonic  patches  beset  with  caseous  foci.  A  few  of 
the  softening  nodules  communicated  with  the  smaller 
bronchi.  Muco-pus  could  be  squeezed  from  many  of 
the  bronchioles  and  soft  caseous  substance  was  seen  in 
several  of  the  larger  bronchi. 

Thoracic  Lymphatic  Glands.  —  The  caudal  medi¬ 


astinal  gland  measured  24’0  by  7‘0  by  5'(J  cm.  One  half 
of  it  was  much  larger  than  the  other  and  was  firm  and 
nodular.  On  section,  the  whole  gland  was  replaced  by 
bright  yellow  caseo-necrotic  gritty  masses,  softening  in 
many  parts,  disposed  in  a  matrix  of  fibrous  translucent 
tissue  ;  the  other  mediastinal  glands  were  a  little 
enlarged  and  firm,  and  on  section  were  more  than  half 
replaced  by  similar  masses. 

The  bronchial  glands  were  very  slightly  enlarged 
and  resembled  the  mediastinal  glands. 

Abdomen. 

Omentum. — Normal. 

Intestines. — Normal. 

Mesenteric  and.  Colic  Glands. — Normal. 

Spleen. — Normal. 

Liver. — In  the  centre  of  the  liver  there  was  a  nodule 
of  yellow  caseo-purulent  substance  containing  gritty 
foci  lying  in  a  bile  duct  with  thickened  walls. 

Portal  Glands. — -Normal. 

Kidneys. — Normal. 

Supra  renal  Bodies. — Normal. 

Renal,  Coeliac,  Lumbar,  and  Iliac  Glands. — Normal. 

() varies  ami  Uterus. — Normal. 

Supramammary  Lymphalc  Glands. — -Normal. 

Udder. — Normal. 

longue,  Tonsils,  Larynx,  and  Pharynx. — Normal. 

Various  Lymphatic  Glands. 

Parotid,  Suhmaxillary,  Pharyngeal,  Cervical,  Pre- 
scapular.  Prepectoral,  Axillary,  Preernred,  GhiteaU 
Ischiatic,  and  Popliteal  Glands. — Normal. 

Microscopical  Examination. 

(Smear  preparation.  ) 

Liver  (pus). — No  tubercle  bacilli  seen. 


GUINEA-PIGS  INOCULATED  IS’TRAPERITONEALLY  WITH  A  THICK  EMULSION  OF  THE  FAECES 

OF  COW  I). 


Number. 

Date  of  Inoculation. 

Dose. 

Duration  of  Life. 

Result. 

3017 

1 

•0.r  cc. 

Killed  62  days 

No  tubercirlosis. 

3018 

•o.j  cc. 

Died  10  days 

In  the  omentum  there  were 

several  minute  translu- 

I  t'bnuiry  2l). 

cent  tubercles  contaiuing 

moderately  mrmerous 

tubercle  bacilli. 

3019 

J 

•05  cc. 

Died  61  days 

No  tuberculosis. 

3027 

•05  cc. 

Killed  61  days 

No  tuberculosis. 

Februarv  ‘21.  IPns 

3028 

•|  cc. 

Killed  oO  days 

Three  translucent  foci  and  a- 

small  grey  tubercle  in 
omentum.  No  tubercu¬ 
losis  elsewhere.  Smear 
from  omentum  showed 
moderately  numerous  acid 
fast  bacilli. 


F  -J 


.si:bu> 


34 


GUINEA-PIGS  INOCULATED  INTRAPERITONEALLY  WITH  A  THICK  EMULSION  OF  THE 

FAECES  OF  COW  'Q— continued. 


Number. 

Date  of  Inoculation. 

Dose. 

Duration  of  Life. 

Result. 

3133 

1 

•05  cc. 

Died  14  days 

No  tuberculosis. 

3134 

•05  cc. 

Died  3  days 

No  tuberculosis. 

3135 

•05  cc. 

Killed  45  days 

Early  general  tuberculosis. 

Culture  isolated. 

3136 

March  24,  1908 

•05  cc. 

Died  4  days 

No  tuberculosis. 

3137 

•05  cc. 

Killed  45  days 

Caseation  of  pyloric  and 

portal  glands.  Smear 

showed  moderately 
numerous  tubercle  bacilli. 
Culture  isolated. 

3138 

J 

•05  cc. 

Killed  45  days 

No  tuberculosis. 

RABBITS  INOCULATED  INTRAPERITONEALLY  WITH  A  THICK  EMULSION  OF  THE  FAECES  OF  COW  D. 


Number. 

Date  of  Inoculation. 

Dose. 

Duration  of  Life. 

Result. 

1692 

February  21,  1908 

•05  cc. 

Killed  82  days 

Omentum  contained  caseat- 
ing  miliary  tubercles. 
Caseous  tubercles  on  dia¬ 
phragm  and  in  lungs. 
Caseation  of  pyloric  and 
portal  glands. 

1693 

February  21,  1908 

•1  cc. 

Killed  82  days 

Omentum  greatly  thickened 
and  caseated.  Caseous 

nodules  on  caecum, 

mesentery,  and  diaphragm. 
Lrmgs  closely  filled  with 
caseating  tubercles. 
Tubercles  in  spleen  and 
kidneys. 

1694 

February  21.  1908 

•2  cc. 

Killed  74  days 

No  tuberculosis. 

GUINEA-PIGS  INOCULATED  INTRAPERITONEALLY  WITH  THE  MILK  OF  COW  D. 


Number. 

Date  of 
Inoculation. 

Dose. 

Quarter  of 
Udder. 

Duration  of 
Life. 

1  Result. 

! 

3013 

1 

R.F. 

Died  26  days 

Whitish  tubercle  in  omentum  con- 

O^O  cc.  plus 
the  deposit 
24^0  cc.  ob¬ 
tained  by 

taining  moderately  numerous 

3014 

February  20,  1908 

R.H. 

Died  21  days 

acid  fast  bacilli.  No  tuberculosis 
elsewhere. 

No  tuberculosis. 

3015 

the  centri¬ 
fuge. 

L.F. 

Killed  62  days 

No  tuberculosis. 

3016 

L.H. 

Killed  62  days 

No  tuberculosis. 

3037 

1 

R.F. 

Killed  35  days 

No  tuberculosis. 

3038 

R.F. 

Killed  67  days 

No  tuberculo.sis. 

3039 

R.H. 

Killed  35  days 

No  tuberculosis. 

3040 

R.H. 

Killed  67  days 

No  tuberculosis. 

February  24,  1908 

do. 

3041 

L.F. 

Killed  58  days 

No  tuberculosis. 

3042 

L.F. 

Killed  67  days 

No  tuberculosis. 

3043 

L.H. 

Killed  58  days 

No  tuberculosis. 

3044 

, 

L.H. 

Killed  67  days 

No  tuberculosis. 

3045 

R.F. 

Died  2  days 

No  tuberculosis. 

3046 

R.F. 

Died  62  days 

Two  translucent  foci  in  omentum. 

No  tuberculosis  elsewhere. 

3047 

R.H. 

Died  1  day 

No  tuberculosis. 

3048 

R.H. 

Killed  66  days 

No  tuberculosis. 

3049 

s  February  25,  1908 

do. 

L.F. 

Killed  53  days 

One  translucent  miliary  nodule  in 

the  ligament  of  liver.  No  tuber¬ 
culosis  else. 

3050 

L.F. 

Killed  66  days 

No  tuberculosis. 

3051 

L.H. 

Died  58  days 

Three  tubercles  in  omentum  ;  no 

T.B.  No  tuberculosis  elsewhere. 

3052 

L.H. 

Died  42  days 

No  tuberculosis. 

r^uinl)er. 

3087 

3088 

3089 

3090 

3091 

3092 

3093 

3094 

3095 

3096 

3097 

3098 

3099 

3100 

3101 

3102 

3103 

3104 

3105 

3106 

3107 

3108 

3109 

3110 

3111 

3112 

3113 

3114 

3115 

3116 

3117 

3118 

3125 

3126 

3127 

3128 

3129 
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-PIGS  INOCULATE])  INTRAPERITONEALLY  WITH  THE  HILK  OF  COW  Yt—amtlnued. 


Date  of 
Inoculation. 


Marcli  Ei,  lilt >8 


JIareh  14,  liiOS 


^larch  10,  1908 


March  17.  1908 


March  2:1,  1 908 


1  Dose, 

1 

tjuarter  of 
Udder. 

!  Duration  of 

Life. 

Result. 

R.E. 

Killeil  50  days 

No  tuberculosis. 

R.E. 

Died  ()  days 

No  tubei'culosis. 

R.H. 

Killed  42  days 

Two  tubercles  in  omentum  and  two 

OO’O  cc.  plus 
the  deposit 

R.H. 

Killed  50  days 

on  peritoneum  containing  acid 
fast  bacilli.  No  tuberculosis 
elsewhere. 

No  tuberculosis. 

24’0  cc. 
obtained  by 

L.F. 

Killed  42  days 

One  yellowish  noilule  in  omentum 

the  centri¬ 
fuge. 

L.F. 

Killed  5(.)  days 

and  one  on  liver  containing 
acid  fast  bacilli.  No  tuber¬ 
culosis  elsewhere. 

No  tuberculosis. 

L.H. 

Killed  4‘1  days 

No  tuberculosis. 

L.H. 

Killed  50  days 

No  tuberculosis. 

R.F. 

Killed  55  days 

No  tuberculosis. 

R.F. 

Killed  55  days 

No  tuberculosis. 

R.H. 

Died  29  days 

Three  translucent  foci  in  the 

R.H. 

Killed  55  days 

omentum.  No  tuberculosis 

elsewhere. 

No  tuberculosis. 

do. 

L.F. 

j  Killed  55  days 

No  tuberculosis. 

L.F. 

[  Killed  55  days 

In  omentum  there  was  a  yellowish 

L.H. 

Killed  .*»5  days 

miliary  nodule  containing  soft 
caseous  substance.  Smear 

showed  a  few  acid  fast  bacilli. 
In  omentum  two  similar  but 

L.H. 

Killed  55  days 

smaller  nodules.  Smear  showi;d 
small  acid  fast  bacilli. 

Four  similar  bodies  in  omentum. 

' 

R.F. 

Died  39  days 

Smear  showed  doubtful  acid 
fast  bacilli. 

No  tuberculosis. 

R.F. 

Killed  -47  days 
‘ 

No  tuberculosis. 

R.ll. 

Killed  :19  day.s 

No  tuberculosis. 

R.H. 

Killed  47  days 

No  tuberculo.sis. 

i  do. 

L.F. 

Killed  47  days 

No  tuberculosis. 

L.F. 

Died  10  days 

Three  minute  whitish  tubercles 

1 

L.H. 

Died  39  days 

in  omentum  containing  acid 
fast  bacilli.  No  tuberculosis 
elsewhere. 

No  tuberculosis. 

L.H. 

Killed  47  days 

No  tuberculosis. 

R.F. 

Killed  38  days 

Purulent  nodule  in  subcutaneous 

1 

i 

R.F. 

Killed  42  days 

tissue  showed  no  acid  fast 
bacilli.  No  tuberculosis  else¬ 
where. 

No  tuberculosis. 

1 

R.H. 

Killed  38  day.s 

Purulent  nodule  in  subcutaneous 

1  do. 

1 

R.H. 

Killed  12  days 

tissue  containing  numerous 
acid  fast  bacilli.  No  tuber¬ 
culosis  elsewhere. 

No  tuberculosis. 

1 

'  1 

L.F. 

Killed  38  days 

No  tuberculosis. 

t 

1 

L.F.  ^ 

Killed  42  days 

No  tuberculosis. 

L.H. 

Killed  38  days 

No  tuberculosis. 

j 

L.H. 

Killed  42  days 

In  omentum  three  minute  grey 

R.F. 

Killed  43  day.s 

tubercles.  No  acid  fast  bacilli. 
No  tuberculosis. 

i 

R.F. 

Died  0  days 

No  tuberculosis. 

1 

K.H. 

Died  1  day 

No  tuberculosis. 

R.H.  1 

Killed  43  davs 

No  tuberculosis. 

do.  1 

L.F.  ; 

Killed  32  days 

No  tuberculosis. 

L.F. 

Killed  43  days 

No  tuberculosis. 

1 

L.H. 

Killed  43  days 

No  tuberculosis. 

L.H.  i 

1 

Died  27  days 

No  tuberculosis. 
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COW  E. 


POST-MORTEM  EXAMINATION. 

General  Condition. — Good. 

Thorax. 

PI  eura. — N  ormal . 

Ijvngs, — In  the  right  lung  in  close  proximity  to 
each  other  there  were  three  loculated  cystic  nodules, 
the  largest  the  size  of  a  robin’s  egg  ;  they  were  lined 
by  reddish  grey  granulation  tissue,  and  several  of  the 
small  spaces  in  them  contained  a  little  muco-pus. 

Thoracic  Lymphatic  Glands. —  A  left  bronchial 
gland  contained  a  soft  grey  nodule  the  size  of  a  millet 
seed. 

The  long  mediastinal  gland  contained  30  to  40 
nodules  varying  up  to  a  pea  in  size  ;  they  were 
yellowish  caseo-calcareous  and  easily  shelled  out  of 
the  gland  substance,  leaving  smooth  walled  cavities. 

Abdomen. 

Intestines. — Normal. 

Gastric,  Meseriteric,  and  Colic  Glands. — Normal. 

Spleen. — Normal. 

Liver.  —  In  the  liver  were  sparsely  scattered, 
irregular  yellowish  grey  submiliary  nodules  situated 
just  beneath  the  surface  only  ;  they  were  different 
from  tuberculous  nodules  in  appearance. 

Portal  Glands. — Normal. 

Kidneys. — In  the  kidneys  there  were  visible  on  the 
surface  several  pale  grey  patches  of  tissue  which  on 
section  extended  through  the  pyramids. 


Suprarenal  Bodies. — In  a  suprarenal  body  just 
beneath  the  cortex  there  was  a  yellowish  grey  nodule 
the  size  of  a  rape  seed. 

Abdominal  Lymjphatic  Glands. 

Renal,  Lumbar,  Coeliac,  and  Iliac  Glands  appeared 
normal. 

Tongue,  Tonsils,  Larynx,  and  Pharynx. — Normal. 

Uterus. — The  uterus  was  pregnant  and  contained  a 
foetus  of  about  six  months  ;  the  uterus,  placenta,  and. 
foetus  were  normal. 


Various  Lymphatic  Glands. 

Submaxillary,  Pharyngeal,  Cervical,  Prescapular, 
Axillary,  Precrural,  Gluteal,  Ischiatic,  and  Popliteal 
Glands. — Normal. 

Udder  and  Supramammary  Lymphatic  Glands. — 
Normal. 

M icro scop i cod  Examinations. 

(Smear  preparations.) 

Suprarenal  (nodule). — Two  tubercle  bacilli. 
Bronchial  Gland  (nodule). — No  tubercle  bacilli. 
fjung  (Cyst  I  and  II). — No  tubercle  bacilli. 

Liver  (nodule). — No  tubercle  bacilli. 

Kidney  (grey  patch).--No  tubercle  bacilli. 
diediastinal  Gland  (I  and  II). — -No  tubercle  bacilli. 


GULNEA-.PIGS  INOCULATED  INTRAPERITONEALLY  WITH  THE  FAECES  OF  COW  E. 


Number. 

Date  of  Inoculation. 

Dose. 

Duration  of  Life. 

Result, 

3020 

•05  cc. 

Killed  (12  days 

No  tuberculosis. 

3021 

^  February  20,  11)08 

•05  cc. 

Killed  (12  days 

No  tuberculosis. 

3022 

'05  cc. 

Died  18  days 

No  tuberculosis. 

3065 

■05  cc. 

Killed  57  days 

No  tuberculosis. 

3066 

-  February  2(1,  P.KiS 

•05  cc. 

Died  2  days 

No  tuberculosis. 

3067 

'05  cc. 

Died  1  day 

No  tuberculosis. 

3068 

•05  cc. 

Died  1  day 

No  tuberculosis. 

3081 

•05  cc. 

Killed  50  days 

No  tuberculosis. 

3082 

•05  cc. 

Died  39  days 

No  tirberculosis. 

3083 

•05  cc. 

Killed  50  clays 

No  tuberculosis. 

March  13.  IDUS 

3084 

•05  cc. 

Killed  50  days 

No  tuberculosis. 

3085 

•05  cc. 

Killed  53  days 

No  tuberculosis. 

3086 

•05  cc. 

Killed  53  days 

No  tuberculosis. 

•  3119 

•05  cc 

Killed  51  days 

No  tuberculosis. 

3120 

•05  cc. 

Killed  51  days 

No  tuberculosis. 

3121 

March  IS,  1908 

•05  cc. 

Killed  51  days 

No  tuberculosis. 

3122 

■ 

•05  cc. 

Killed  56  days 

No  tuberculosis. 

3123 

1 

J 

•05  cc. 

Killed  56  days 

No  tuberculosis. 
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GUIXEA-PIGS  JXOCULATED  IXTRAPERITONEALLY  WITH  THE  WFLE  OF  COW  E. 


Number. 


3023 

3024 

3025 

3026 

3029 

3030 

3031 

3032 

3033 

3034 

3035 

3036 

3053 

3054 

3055 

3056 

3057 

3058 

3059 

3060 


3061 

3062 

3063 

3064 

3069 

3070 

3071 

3072 

3073 

3074 

3075 

3076 

3077 

3078 

3079 

3080 


Hate  of 
Inoculation. 


1 

I 

I  February  21.  11)08 

j 

J 

1 


^February  24,  11)08 


J 


J  I’ebruary  2.5,  1908 


J 


1 

;  February  26,  1908 


J 

1 


}  February  27,  1908 


I 

I 

X 

I 

I  JIarcb  3,  19o8 


Do.se 
of  Milk. 

(hiarter  of 
Udder. 

Duration  of 

Life. 

Result. 

6'))  cc.  plu.s 

R.F. 

Died  59  days 

Xo  tuberculosis. 

the  deposit 
of  24-0  cc. 
obtained  by 
the  centri- 

R.II. 

Killed  61  days 

A  translucent  focus  in  omentum 
which  contained  acid-fast  ba¬ 
cilli.  No  tuberculosis  elsewhere. 

fuge. 

L.F. 

Died  10  days 

Xo  tuberculosis. 

L.H. 

Killed  61  days 

Xo  tuberculosis. 

R.F. 

Died  32  days 

Xo  tuberculosis. 

R.F. 

Killed  67  days 

Xo  tuljerculosis. 

R.H. 

Died  35  days 

Xo  tuberculosis. 

do. 

R.H. 

Died  62  days 

No  tuberculosis. 

L.F. 

Died  41  days 

No  tuberculosis. 

L.F. 

Died  63  days 

Xo  tuberciilo.sis. 

L.H. 

Killed  58  days 

Xo  tut)3rculosis. 

L.H. 

Killed  67  days 

Xo  tuberculosis. 

5-0  cc,  plus 
the  deposit 

1  R.F. 

Killed  58  days 

Xo  tuberculosis. 

of  lO'O  cc. 

I  R.F. 

Killed  66  days 

Xo  tuberculosis. 

12'0  cc.  plus 
the  deposit 

-j  R.H. 

Died  18  days 

No  tuberculosis. 

of  12’0  cc. 

J  R.H. 

Died  21  days 

Xo  tuberculosis. 

lO'O  cc. 

/ 

Killed  58  days 

Xo  tuberculosis. 

1  L.F. 

Killed  66  days 

Xo  tuberculosis. 

5‘0  cc.  plus 
the  deposit 

1  L.H. 

Died  23  days 

Xo  tuberculosis. 

of  lO’O  cc. 

S  L.H. 

Died  11  days 

Two  minute  whitish  foci  in  the 
omentum  ;  smear  showed  acid- 
fast  bacilli.  Xo  tuberculosis 
elsewhere. 

6-0  cc. 

R.F. 

Died  29  days 

Xo  tuberculosis. 

lO'O  cc. 

R.H. 

Killed  57  days 

Xo  tuberculosis. 

G'O  cc. 

L.F. 

Died  16  days 

Opaque  yellowish  nodule  in  sub¬ 
cutaneous  tissue  (no  A.F.B.). 
No  tuberculosis  elsewhere. 

9'0  cc. 

L.H. 

Died  33  days 

Xo  tuberculosis. 

I'O  cc. 

R.F. 

Killed  61  days 

Xo  tuberculosis. 

I'O  cc. 

R.F. 

Died  16  days 

Xo  tuberculosis. 

7‘0  cc. 

R.H. 

Killed  .56  days 

Xo  tuberculosis. 

7'0  CO. 

R.H. 

Killed  6 1  days 

Xo  tuberculosis. 

3'0  CC. 

L.F. 

Killed  56  da3’s 

Xo  tuberculosis. 

3‘0  cc. 

L.F. 

Killed  64  days 

Xo  tuberculosis. 

3-0  cc. 

L.H. 

Killed  56  da.vs 

Xo  tuberculosis. 

3  0  cc. 

L.H. 

Killed  64  days 

Xo  tuberculosis. 

(>■0  cc. 

R.F. 

Killed  60  days 

Xo  tuberculosis. 

lO'O  cc. 

R.H. 

Killed  60  days 

Xo  tuberculosis. 

8'0  cc. 

L.F, 

Killed  60  da.ys 

Xo  tuberculosis. 

I'O  cc. 

L.H. 

Killed  60  days 

Xo  tuberculosis. 
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RABBITS  INOCULATED  INTRAPERITONBALLY  WITH  THE  MILK  OF  COW  E. 


Number. 

Date  of  Inoculation. 

Dose 
of  Milk. 

Quaj’ter  of 
Udder. 

Duration  of  Life. 

Result. 

1683 

1 

6‘0'cc.  plus 

R.F. 

Killed  85  days 

No  tuberculosis. 

1684 

the  deposit 
of  •24'0  cc. 
obtained  by 
the  centri- 

R.H. 

Killed  85  days 

No  tuberculosis. 

1685 

•  February  21,  190S 

L.F. 

Killed  85  days 

No  tuberculosis. 

1686 

fuge. 

L.H. 

Killed  85  days 

No  tuberculosis. 

SWINE  FED  CONTINUOUSLY  WITH  THE  MILK  OF  COW  D  AND  COW  E. 


Number. 

Cow. 

Duration  of  Feeding 
and  Dose. 

Duration  of  Life. 

Result. 

254 

D 

i  9  days.  7  litres  each 

Killed  88  days 

No  tuberculosis. 

256 

D 

Killed  88  days 

No  tuberculosis. 

250 

E 

|-  4  days,  05’0  cc.  each 

Killed  88  days 

No  tuberculosis. 

252 

E 

Killed  88  days 

No  tuberculosis. 

SWINE  FED 

CONTINUOUSLY  WITH  THE  FAECES  OF  COW  D  AND  COW  E. 

Number. 

Cow. 

Duration  of  Feeding 
and  Dose. 

Diiration  of  Life. 

Result. 

238 

D 

1  14  days,  27  kilo- 

Killed  79  days 

No  tuberculosis. 

240 

D 

C  grammes  to  each. 

Killed  99  days 

No  tuberculosis. 

242 

E 

1  14  davs.  21  kilo- 

Killed  79  days 

No  tuberculosis. 

244 

E 

j  grammes  to  each. 

Killed  101  days 

No  tuberculosis. 

CONTROL  ANIMALS  TO  EXPERIMENTS  ON  SWINE. 


PIG  220. 

Reserved  as  a  control  to  tbe  litter  to  which  belonged  Pigs  204,  206,  208,  210,  212,  214,  216  and  218.  The 
length  of  life  of  the  expeiimental  animals  in  this  litter  after  the  commencement  of  the  experiment  varied  from 
63  to  100  days. 

Tuberculin  test  :  September  16th,  1907.  Result  :  Negative. 

Killed  :  December  30th,  1907.  Four  months  under  observation. 

Post-mortem  examination  :  The  animal  was  found  to  be  healthy,  and  showed  no  sign  of  tuberculosis. 

PIG  232. 

Reserved  as  a  control  to  the  litter  to  which  belonged  Pigs  222,  224,  226  and  230.  The  experimental 
animals  in  this  litter  lived  from  48  to  86  days  after  the  commencement  of  the  experiment. 

Tuberculin  test  :  October  11th,  1907.  Result  :  Negative. 

Killed  :  Deceml)er  30th,  1907.  After  three  months  under  observation. 

Post  mortem  examination  :  The  animal  was  found  to  be  healthy  and  showed  no  sign  of  tuberculosis. 


The  third  litter  contained  Pigs  238,  240,  242,  244,  250,  252,  254  and  256.  No  control  was  kept,  but  alt 
the  experimental  animals  were  found  to  be  quite  healthy  when  killed. 


^rade  and 

red  3867.] 
''Cd.  3868.' 
Cd.  4080. 
Cd.  4153. 
Cd.  4267. 
Cd.  4254. 
Cd.  4255. 
Cd.  4257.'] 
H.C.  No.  321 


Commerce  ^c. — coni. 

British  Trade  in  New  Zealand.  Conditions  and  Prospects.  Keport. 

British  Trade  in  Canada.  Conditions  and  Prospects.  Report. 

Commercial  Treaties  in  Force  on  1  January  1908. 

British  Trade  in  Newfoundland.  Conditions  and  Prospects.  Report. 
Denmark.  New  Customs  Tariff.  1908. 

Strikes  and  Lockouts  and  Conciliation  and  Arritration  Boards.  Report. 
Changes  in  Rates  of  Wages  and  Hours  of  Liboub.  Report.  1907. 
Railway  Returns,  1907.  Capital,  Traffic,  I'irc. 

.  Fiscal  Policy  of  International  Trade.  Memorandum. 


1907. 


[Cd.  4413.]  Labour  Statistics,  United  Kingdom.  1906-1907. 

Record  Office  Pablleatlons 

I.  Calendars  : — 

State  Papers,  Domestic  Series,  William  III.  Vol.  VI. 


8</. 
)g.  bd. 
51(1. 
5d. 
6</. 
9  /. 
9d. 
Is.  3d. 

3d. 
Is.  2d. 


Julv-Doc.  1695,  and  Addenda,  1689-1695. 

15s. 


II.  Lists  and  Indexes  ; — 

No.  XXIX.  List  of  Early  Chancery  Proceedings.  Vol.  IV.  ISs. 

VI.  Scottish  ;  — 

Exchequer  Rolls  of  Scotland.  Vol.  XXIII.  1595-1600.  10.l 

Privy  Seal  of  Scotland.  Register  of  the.  Vol.  I.  1488-1529.  15'. 

Military  J— 

Commission  in  H.M.  Regular  Army.  Short  guide  to  the  various  ways  of  obtaining  a  ;  &c.,  &c.  Nov.  1908.  2d. 
Equipment  Regulations.  Part  III.  Territorial  Force.  Artillery  Details.  Table  22.  Peace  only.  Od. 
Examination  Papers.  Qualifying  Certificates,  Sept.  1908.  With  Report  of  the  Army  Qualifying  Board.  Od. 
Field  Service  Manuals  : — 

Artillery.  Field.  (Howitzer)  Brigade.  5-iuch  B.L.  1908.  3d. 

Enoineers.  Air- Lino  Telegraph  Company.  1908.  3d. 

Bridging  Train.  1908.  3d. 

Cable  Telegraph  Company.  1908.  3d, 

„  field  Troop.  1908. 

Infantry  Battalion.  1908.  3d. 

Infantry  Training.  1905.  (Reprinted,  with  Amendments,  1908.) 

Medical  Corps.  Royal  Army.  Training.  1908.  9d. 

Medical  Services  OF  Foreign  Armies.  Handbook  of.  Part  II.  Germany.  6d. 

Ordnance  College : — 

Dynamics.  Notes  on.  Second  edition.  3*’. 

Officers’  Mess  (Royal  Artillery)  Management  and  First  Principle!  of  Book-keeping.  3d. 

Special  Reserve  op  Officers.  Regulations  for  Officers  of  the,  and  for  the  Special  Reserve.  Provisional. 
Revised  to  Sept.  30,  1908.  4d. 


Stations  of  Units  of  the  Regular  Forces,  Militia,  Special  Reserve,  and  Territorial  Forte.  No.  22.  Oct.  1908 
Sudan  Almanac.  1909.  Compiled  in  the  Intelligence  Department,  Cairo. 

Teleqraphy  and  Telephony.  Army.  Instruction  in.  Vol.  I.  Instruments. 


2d. 
l.s 

Is.  6d. 


Admiralty.  Fublicatlons  i— 

Australia  Directory,  Vol.  HI.,  1905.  Supplement,  1908.  6d. 

Irish  Coast  Pilot,  1902.  Revised  Supplement,  1908.  6d. 

Mediterranean  Pilot,  Vol.  II.,  1905.  Supplement,  1908.  fid. 

Mediterranean  Pilot.  Vol.  III.  Comprising  the  Adriatic  Sea,  Ionian  Islands,  the  Coasts  of  Albania  and  Greece 
-  to  Cape  Matapan  ;  also  the  Gulfs  of  Patras  and  Corinth.  4th  Edn.  4s. 

North  Sea  Pilot,  Part  III.,  1905.  Supplement,  1908.  6d. 

Nova  Scotia  and  Bay  of  Fundy  (South-east  Coast)  Sailing  Directions,  1903.  Revised  Supplement,  1908. 

6d. 

Signal  Card.  1908.  3d. 

South  America  Pilot,  Part  I.,  1902.  Revised  Supplement,  1908.  8d. 

South  America  Pilot,  Part  II.,  1905.  Supplement,  1908.  4d. 

Torpedo.  Courecs  of  Instruction  for  Officers  and  Seamen  in,  6d. 

United  States  (East  Coast)  Sailing  Directions,  1899.  Revised  Supplement,  1908.  U. 

Xiooal  Government  Soardi  — 

Excise  Licences  to  which  Sec.  6  of  the  Finance  Act,  1908,  applies.  Memorandum  as  to  the  Acts  relating  to  the, 
and  to  the  powers  of  Commissioners  of  Inland  Revenue  aud  their  Officers  in  relation  to  such  licences,  and  to 
proceedings  for  the  recovery  of  penalties  imposed  by  such  Acts.  Oct.,  1908.  Id. 

Local  Taxation  Licences.  Circular,  Oct.  29,  1908,  to  County  Councils  and  Councils  of  County  Boroughs.  Id. 
Public  Health  (Regulations  as  to  Food)  Act,  1907.  Ciicuiar,  Dec.  12,  1908,  to  Port  and  other  Sanitary 
Authoritie?.  Foreign  Meat  (No.  2).  Id. 

Reports  of  Medical  Inspectors  ; — 

Sanitary  Circumstances  and  Administration  314.  Long  Sutton  Urban  District,  2d.  ;  316.  Holbeach 
Urban  District,  2d. ;  317.  Winterton  Urban  District,  2d.  ;  319.  East  Elloe  Rural  District,  2d.  ;  320. 
Whitby  Rural  District,  moic  particularly  those  portions  resortei  to  by  Summer  Visitors,  3d. 

Enteric  Fever  in  Workington.  Is.  3d. 

Water  furnished  by  the  Cambridge  University  and  Town  Waterworks  Company.  Securing  from 
contamination  the  supply  of.  Is. 

Smlgrants'  Information  Office,  31,  Broadway,  Westmin  si  er,  S.W. 

Colonies,  Handbooks  fob  : — 

No.  1.  Canada.  2.  New  South  Wales.  3.  Victoria.  4.  South  Australia.  6.  Queensland.  6.  Western 
Australia.  7.  Tasmania.  8.  New  Zealand.  9.  Gape  Colony.  10.  Natal.  11.  Transvaal.  12.  Orange 
River  Colony.  Id.  each. 

No.  13.  Professional  Handbook.  14.  Emigration  Statutes  and  General  Handbook.  3d.  each. 

No.  15.  (Nos.  1  to  14  in  cloth).  2s. 

Intending  Emigrants,  Information  fob  : — Argentine  Republic,  1908,  2d.  East  Africa  Protectorate,  1908,  6d. 
Ceylon,  1907,  Id.  Federated  Malay  States,  &c.,  1908,  6d.  Newfoundland,  Jan.  1908,  Id.  Nyasaland  Protectorate, 
Sept.  1907,  6d.  Uganda  Protectorate,  1908,  6d.  West  African  Colonies,  July,  1907,  6d.  West  Indies,  1908,  Od. 
Summary  of  Consular  Reports,  North  and  South  America,  1906-7,  6d, 

Forelflrn  Office  i — 

Commercial  Treaties  between  Great  Britain  and  Foreign  Powers.  Vols.  I.  to  XXIV.  15s.  each. 

State  Papers.  British  and  Foreign.  In  97  vols,  10$.  each. 

Board  of  Trade  i— 

Journal.  Weekly.  3d, 

Labour  Gazette.  Monthly.  Id. 

Passenger  and  Emigrant  Ships,  Abstract  of  the  Law  relating  to.  8d. 

Ships  coming  into  Registry,  &c.  List  of.  Monthly.  '  ‘  'Sd 

Surveyors,  Instructions  to  : — Circular  1453,  Nov.  1908.  Side  Scullies,  {d.  ;  Lights  and  Fog  Signals,  2d. 
Surveys.  List  of  Fees  and  Expenses  payable  in  connection  with.  2d. 

1.  I.  1909. 


IlOYAL  COMMISSION  ON  TaBERCULOSIS  (HUMAN  AND  BOVINE). 


THIRD  INTERIM  REPORT 

OF  THE 

ROYAL  COMMISSION 

APPOINTED  TO  INQUIRE  INTO  THE  RELATIONS  OF 

HUMAN  AND  ANIMAL  TUBERCULOSIS. 


REPORT 


AND  APPENDIX. 


Piwnled  to  both  Jouso.^  of  parliament  bji  Ojommand  of 


LONDON: 

PRINTED  FOR  ii  I S  MAJESTY’S  STATIONERY 
By  darling  &  SON,  Ltd.,  34-40,  Bacon  Stkeet,  E. 


office, 


And  to  be  purchased,  either  directly  or  through  any  Bookseller,  from 
WYMAN  AND  SONS,  Ltd.,  Fetter  Lane,  E.C.,  and 
32,  Abingdon  Stiieet,  Westminster,  S.W.  ;  or 
OLIVER  &  BOYD,  Tweeddale  Court,  Edinburgh;  or 
E,  PONSONBY,  116,  Grafton  Street,  Dublin. 


[Cd.  4483,]  Price  4.d. 


1909. 


HOYAL  COMMISSION  ON  TUBERCULOSIS  (HUMAN  AND  BOVINE). 


FINAL  REPORT 

OF  TIIK 

ROYAL  COMMISSION 


APPOINTED  TO  INQUIRE  INTO  THE  RELATIONS  OF 

HUMAN  AND  ANIMAL  TUBERCULOSIS. 


PART  1. 

REPORT. 

Presented  to  both  Houses  of  Parliament  by  Command  of  His  IHajesty. 


To  1)«  purchased,  either  directly  or  through  any  bookseller,  from 
WYMAN  AND  SONS,  Limited,  Fetter  Lane,  E.C.,  and  ;52,  Abingdon  Street,  S.W.  ;  or 
OLIVER  &  BOYD,  Tweeddale  Court,  Edinburgh  ;  or 
E.  PONSONBY,  Ltd.,  IIG,  Grafton  Street,  Dublin. 


PRINTED  BY 

DARLING  AND  Son,  Limited,  Bacon  Street,  E. 
1911. 


[Cd.  5761,]  Price  %(l. 


GOVERNMENT  PUBLICATIONS 


1.  G'Overnment  Publications  (with  the  exceptions  mentioned  in  paragraphs  2  to  6)  can  be  bought, 

either  directly  or  through  any  bookseller,  from — 

Wyman  and  Sons,  Ltd.,  Fetter  Lane,  liondon,  E.C. ;  or 
Oliver  and  Boyd,  Tweeddale  Court,  Edinburgh  ;  or 
E.  PoNSONEY,  Ltd.,  116,  Grafton  Street,  Dublin. 

Booksellers,  and  the  accredited  agents  of  Free  Public  Libraries,  are  entitled  to  a  discount  of  25  per 
cent,  from  published  prices. 

2.  HydrogTaphlcal  Publications  of  the  Admiralty  are  sold  by — 

J.  D.  Potter,  145,  Minories,  London,  E.C. 

3.  Patent  Office  Publications  are  sold  at — 

The  Patent  Office,  25,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 

(N.B. — Classified  Abridgments  of  Patent  Specifications  are  sold  also  by  Wyman  and  Sons,  Ltd.) 

4.  Ordnance  Survey  and  Geologrlcal  Survey  Publications  can  be  purchased  from — 

The  Director  General  of  the  Ordnance  Survey,  Southampton  ;  or 

The  Superintendent,  Ordnance  Survey,  Dublin ;  or 

Agents  in  most  of  the  chief  towns  in  the  United  Kingdom. 

(N.B.— Small  Scale  Maps  are,  as  a  rnle,  procurable  at  Railway  Bookstalls  in  England  and  Wales.) 

5.  The  Journal  of  the  Board  of  Agriculture  is  published  monthly  by  the  Board,  at  4,  Whitehall 

Place,  London,  S.W.  Price  4d. 

6.  The  Zipndon  Gazette  is  published  on  Tuesday  and  Friday  evenings  by- 

Wyman  and  Sons,  Ltd.  Price  Is. 


The  following  is  a  list  of  some  of  the  more  important 

Statutes— 

Public  General  Acts,  Local  and  Personal  Acts,  1911. 

In  separate  Acts,  at  varying  prices. 

Army  Act — Consolidation — including  amendments  to 
1910.  Is. 

Public  General,  Session  1910.  With  Index,  Tables,  &e. 

Cloth.  Ss. 

Index  to  Local  and  Personal  Acts,  1801-1899.  Cloth. 

10s.  Subsequent  years  may  be  purchased  separately. 
Second  Revised  Edition.  1235-1900.  Vols.  I.  to  XX. 

7s.  6rf.  each. 

Statutes  in  Force.  Chronological  Table  and  Index  of. 
26th  Edition.  To  the  end  of  the  Session  10  Edward 
VII.  and  1  Geo.  V.  (1910).  2  vola.  10s.  6a’. 

Acts  of  the  Parliaments  of  Scotland,  1424  to  1707. 

Revised  Edition.  lOs. 

Statutory  Rules  and  Orders  other  than  those  of  a  Local, 
Personal,  or  Temporary  Character.  With  a  List  of 
Statutory  Orders  of  a  liocal  Character  arranged  in 
classes ;  an  Appendix  of  certain  Orders  in  Council 
&c. ;  and  an  Index.  Issued  in  1890  to  1910.  lOs.each. 
Statutory  Rules  and  Orders  revised.  Statutory  Rules 
and  Orders,  other  than  those  of  a  Local,  Personal, 
or  Temporary  Character,  in  force  on  December  31, 
1903.  Vols.  I.  to  XIII.  iOs.  each. 

Statutory  Rules  and  Orders  in  force  on  31st  December, 
1909.  Index  to.  10s. 

Parliamentary  Debates.  House  of  Lords  and  House 
of  Commons ;  each  daOy  part  3d. ;  also  issued  in 
bound  volumes  with  Index. 

Minutes  of  Proceedings  of  the  House  of  Lords. 
Id.  per  4  pp.  Subscription,  Session  1911,  303. 

Votes  and  Proceedings  of  the  House  of  Commons. 

Id.  per  8  pp.  Subscription,  Session  1911,  30s. 
Historical  Manuscripts.  Reports  of  the  Royal  Com¬ 
missioners.  In  course  of  issue. 

National  Insurance  against  Loss  of  Health,  Un¬ 


employment,  &c.  Bill  198.  Bid. 

Do.  Memoranda  ;  Reports  of  Actuaries,  German 
Insurance,  &c,  (seven  papers).  Bs.  lOd. 

Colonial  Import  Duties,  1910.  [Cd.  5394.]  3s.  Id. 

Foreign  Labour  Statistics,  1909.  [Cd,  5415.]  2s.  Id. 

Deci.aration  of  London.  Correspondence,  1910. 
[Cd.  5418.]  3d. 


Live  Stock  and  Agriculture,  Scotland.  Report  of 
Committee,  with  Evidence,  &c.  [Cd.  5457,  5509.]  Is.  4d. 


Parliamentary  and  Official  Publications  recently  issued  : — 

Canals  and  Waterways.  Royal  Commission.  Re¬ 
port  on  the  Water  Supplies  of  Canal  Routes. 
[Cd.  5447.]  Is.  2d. 

Poor  Relief,  Foreign  and  Colonial  Systems.  [Cd,  5441.] 

3s.  9d. 

Electricity  in  Mines  Committee,  Report,  Evidence, 
&c.  [Cd.  5498,  5533.]  28.  2d. 

Irish  Flax  Growing  Industry  Committee.  Report, 
with  Evidence,  &c.  [Cd.  5502,  5503.]  4s.  4d. 

Accidents  in  Places  under  the  Factory  Acts. 
Report  of  Committee.  [Cd.  5535.]  7d. 

Pilotage.  Report  of  Committee,  with  Evidence,  &c. 
[Cd.  5571,  5572.]  58.  3d. 

Dominions  Department  of  the  Colonial  Office. 
Report  for  1910-11.  [Cd.  5582.]  Is.  6d. 

Canada  Trade.  1906  to  1910,  With  map.  [Cd,  5591.] 

Is.  3d. 

East  India  Trade.  1905-06  to  1909-10.  [Cd.  5608.] 

Is.  Id. 

Cost  of  Living  in  American  Towns.  Report  into 
Working  Class  Rent,  Housing,  Wages,  &c.  [Cd.  5609.] 

5s.  Id. 

Small  Holdings.  Report  for  1910.  [Cd.  5615.]  3id. 
Labour  Department.  Directory  of  Industrial  Associa¬ 


tions.  1911.  [Cd.  5619.]  lid. 

Netherlands.  Proposed  New  Customs  Tariff.  [Cd. 

5630.]  5d. 

Railway  Agreements  and  Amalgamations  Com¬ 
mittee.  Report.  [Cd.  5631.]  did. 

Shops  Bill.  Deputations  received  at  the  Home  Office 
respecting.  [Cd.  5632.]  2s.  3d, 

Egypt  and  the  Soudan.  Report  on  Finances,  Adminis¬ 
tration  and  Condition.  [Cd.  5633.]  lOd. 

Fishery  Board,  Scotland.  29th  Report.  1910. 

[Cd.  6697.]  .  Is.  7d. 

Factories  and  Workshops.  Report.  1910.  2s.  4d. 

Hulton  Colliery  Explosion,  21  December,  1910. 

Reports  on.  2s.  6d. 

Explosives.  35th  Report  of  Inspectors,  1910.  Is.  2d. 

National  Debt.  Years  1835-6  to  1910-11.  4jd. 

Swine  Fever  Committee.  Report,  Evidence.  [Cd. 
5671,  5680.]  3s.  5d. 

Imperial  Education  Conference.  1911.  [Cd.  5666.] 

Is. 


ROYAL  COMMISSION  ON  TUBERCLLOSIS  (HUMAN  AND  BOVINE). 


FINAL.  REPORT 

OF  THE 

ROYAL  COMMISSION 

APPOINTED  TO  INQUIRE  INTO  THE  RELATIONS  OF 

HUMAN  AND  ANIMAL  TUBERCULOSIS. 


PART  I. 

I^EPORT. 


Presented  to  both  Heuses  of  Parliament  bv  Command  of  His  majesty. 


L  O  N  D  0  N  : 

PUBLISHED  BY  HIS  MAJESTY’S  STATIONERY  OFFICE. 

To  be  piircluised.  either  directly  or  through  any  Bookseller,  from 
WYMAN  AND  SONS,  I.imited,  Fetter  Lane,  E.C.,  and  jY  Abingdon  Street.  S.W.  ;  or 
OLIVER  A  BOYD,  Tweeddale  Court.  Edinburgh  ;  or 
E.  PONSONBY,  Ltd.,  11(1,  Grafton  Street,  Dublin. 


printed  by 

D.\RLING  and  son.  Limited.  Bacon  Streei’,  E. 
Bill. 


[Cd.  5761,]  Price  6d. 


in 


NEW  ROYAL  COMMISSION  ON  TUBERCULOSIS. 


Edwakd  R. 

Edward  the  Seventh,  Ly  the  Grace  of  God  of  the  United  Kingdom  of  Gi’eat 
Ih'itain  and  Ireland,  King,  Defender  of  the  Faith,  To 

Onr  Trnsty  and  WelLheloved  Sir  Michael  Foster,  Knight  Coinniandei'  (d'  Oitr 
most  Honoiirahle  Order  of  the  Batli,  Doctor  of  Medicine,  Fellotvofthe  Royal  Society, 
Professor  of  Physiology  in  Onr  University  of  Cambridge  ; 

Onr  Trusty  and  WelLheloved  German  Slms  Woodhead,  Es<|iure,  Dijctor  ot 
Medicine,  Professor  of  Pathology  in  Onr  University  of  Cambridge  ; 

Onr  Trusty  and  AYell-beloved  Sidney  Harris  Cox  i\lARTiN,  Esquire,  Doctor  ot 
Medicine,  Fellow  of  the  Koyal  Society,  Professor  of  Pathology  at  University  College, 
London  ; 

Onr  Trusty  and  AVcll-beloved  John  McFadyean,  Esquire,  Pi'incijial  and 
Prijfessor  of  Com]>arative  Pathology  and  Bacteriology  at  the  Royal  \'eterinary 
(  ollege  ;  And 

Our  Trusty  and  AVelLljeloved  Hubert  William  Boyce,  Esijuire,  Professor  of 
Pathology  at  University  College,  Liverpool. 


Greiiting  : 

Whereas  We  have  deemed  it  expedient  that  a  Commission  should  forthwith  issue 
to  inquire  and  rejxwt  with  resiiect  to  Tuberculo'^is  : — 

1.  Whether  the  disease  in  animals  and  man  is  one  and  the  same  ; 

'J.  Whether  animals  and  man  can  lie  recijirocally  infected  Avith  it ; 

o.  Under  what  conditions,  if  at  all,  the  transmission  of  the  disease 
from  animals  to  man  takes  place,  and  Avhat  are  the  circumstances 
fiiAuntrable  or  unfavourable  to  such  transmission. 

Noav  knoAV  ye,  that  AVe,  reposing  great  trust  and  confidence  in  your  knowledge 
and  ability,  have  authorised  and  a})pointed,  and  do  by  these  Presents  authorise  and 
ap{)oint  you,  the  said  Sir  Michael  Foster,  German  Sims  AAhtodhead,  Sidney  Harris 
Cox  M  artin,  John  AIcFadycan,  and  Rubert  William  Boyce,  to  be  Our  CGinmissioners 
or  the  purposes  of  the  said  inquiry. 

And  for  the  better  effecting  the  purposes  of  this  Our  (  'ommission  AA^e  do  bv 
these  Presents  give  and  grant  unto  you,  or  any  three  or  more  of  yt)u,  full  poAver 
to  call  Itcfore  you  such  ])ersons  as  you  shall  judge  likely  to  afford  you  any 
information  upon  the  subject  of  this  Our  Commission  ;  and  also  to  call  for,  have 
access  to,  and  exannne  all  such  books,  documents,  registers,  and  records  as  may 
tdford  you  the  fullest  information  on  the  subject,  and  to  imptire  of  and  concerning 
the  premises  Ity  all  other  laAvful  ways  and  means  \Adiatsoever. 

And  AA’^e  do  by  these  Presents  authorise  and  empoAver  you,  or  any  three  t)r  more 
of  you,  to  visit  and  jiersonally  ins})ect  such  places  as  you  may  deem  it  exj)edient  so 
to  inspect  for  the  more  effectual  carrying  out  of  the  purposes  aforesaid. 

And  Wc  do  further  by  these  Presents  Avill  and  ordain  that  this  Our  Commission 
>hall  continue  in  full  force  and  virtue,  and  that  you.  Our  said  Commissioners,  or  any 
three  or  more  of  you,  may  from  time  to  time  'proceed  in  the  execution  thereof,  and 
of  every  matter  and  thing  therein  contained,  although  the  same  be  not  continued 
from  time  to  time  by  adjournment. 

And  AA"e  do  further  ordain  that  yoti,  or  any  three  or  more  of  you,  have  liberty 
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to  report  your  proceedings  under  this  Our  Commission  from  time  to  time  if  you 
sliall  judge  it  expedient  so  to  do. 

And  Our  further  Will  and  Pleasure  is  that  you  do,  with  as  little  delay  as 
possible,  report  to  Us  under  your  hands  and  seals,  or  under  the  hands  and  seals 
of  an}'  three  or  more  of  you,  your  opinion  iipon  the  matters  herein  submitted  for 
your  consideration. 

Given  at  Our  Court  at  St.  James’s  the  Thirty-first 
day  of  August,  1901  ;  in  the  first  Year  of  Our  Reign. 

By  His  Majesty’s  Command. 

CHARLES  RITCHIE. 


Edwakd  R.  &  I. 

Edward  the  Seventh,  by  the  Grace  of  God,  of  the  United  Kingdom  of  Great 
Britain  and  Ireland  and  of  the  British  Dominions  beyond  the  Seas  King,  Defender 
of  the  Faith,  To 

Our  Trusty  and  Well-beloved  William  Henry  Power,  Esquire,  Companion  of 
Our  most  Honourable  Order  of  the  Bath,  FelloAv  of  the  Royal  Society,  Medical 
Officer  of  the  Local  Government  Board, 

Greeting  : 

Whereas  by  Warrant  under  Our  Royal  Sign  Manual,  bearing  date  the  Thirty- 
first  day  of  August,  one  thousand  nine  hundred  and  one.  We  were  pleased  to  appoint 
Commissioners  to  inquire  and  report  with  respect  to  Tuberculosis,  and  to  authorize 
the  late  Sir  Michael  Foster  to  act  as  Chairman  of  the  Commission  : 

And  whereas  the  Chairmanship  of  the  Commission  is  at  this  present  void. 

Now  know  ye  that  We,  reposing  great  trust  and  confidence  in  your  knowledge 
and  ability,  have  authorized  and  appointed,  and  by  these  Presents  authorize  and 
appoint  you,  the  said  William  Henry  Power,  to  be  Chairman  of  the  said  Commission 
in  the  room  of  the  said  Sir  Michael  Foster,  deceased. 

Given  at  Our  Court  at  Saint  James’s  the  Eighteenth  day 
of  March,  1907  ;  in  the  seventh  Year  of  Our  Reign. 

By  His  Majesty’s  Command. 


H.  J.  GLADSTONE. 


GEOnOE,  li.I. 


Gkorge  the  Fifth,  Fy  the  tlrace  of  God,  of  the  United  Ivingdoin  ot  fli’eat  Fritaiii 
:i,nd  Ireland  and  of  the  Ih’itish  Dondnions  beyond  the  8eas  King,  Defnider  of 
the  Faith,  to  all  to  whom  these  Presents  shall  come. 


Greetino- : 

O 


Whereas  it  pleased  His  late  Majesty  from  time  to  time  to  issue  Royal 
Commissions  of  Rmpiirv  for  various  ])ur[)oses  therein  specified  : 

And  whereas,  in  Ihe  case  of  certain  of  these  Commissions,  namely,  those 
known  as — 

*  *  #  * 

'Phe  Uuhcrculosis  Commission, 

*  *  #  ^  -k- 

the  Commissioners  apjiointed  hy  His  late  Majesty,  or  such  of  them  as  were  then 
acting  as  Commissioners,  were  at  the  late  Demise  of  the  Crown  still  engaged  upon 
the  business  entrusted  to  them  : 

And  whereas  AVe  deem  it  exjiedient  that  the  said  Commissioners  should 
continue  their  labours  in  connection  with  the  said  cnrpiiries  notwithstanding  tlie 
late  Demise  of  the  Crown  : 

Now  know  }'e  that  We,  reposing  great  trust  and  coulidence  in  tlie  zeal, 
discretion  and  ability  of  the  present  members  of  each  of  the  said  Commissions,  do  by 
these  Presents  authorise  them  to  continue  their  labours,  and  do  hereby  in  every 
essential  jiarticular  ratify  and  confirm  the  terms  of  the  said  several  Commissions. 

And  We  do  further  ordain  that  the  said  Commissioners  do  report  to  Us  under 
their  hands  and  seals,  or  under  the  hands  and  seals  of  such  of  their  number  as  may 
be  specihed  in  the  said  Commissions  respectively,  their  opinion  upon  the  matters 
presented  for  their  consideration  ;  and  that  any  proceedings  which  they  or  any  of 
them  may  have  taken  under  and  in  pursuance  of  the  said  Commissioners  since  the 
late  Demise  of  the  Crown  and  before  the  issue  of  these  Presents  shall  be  deemed  and 
adjudged  to  have  been  taken  under  and  in  virtue  of  this  our  CV)mmission. 

Given  at  Our  Court  at  Saint  James's,  the  twenty-sixth  day  of  Jfai/, 
one  thousaml  nine  hundred  and  ten,  in  the  tii-styear  of  our  Reign. 


Ry  His  jMajesty’s  Command. 


R.  P>.  HALDANE. 
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To  THE  King’s  ]\I()st  Kxgkj.lent  Ma.jestv. 

May  it  ]i)leasc  your  i\l;ijesty, 

We,  your  Majesty’s  Coiiiniissioners,  a})})uiiite(l  Uj  iH([uire  and  report  witli  respect 
to  Tuberculosis  : — 

1.  AVlietlier  the  disease  iii  auiuials  and  man  is  one  and  the  same  ; 

'2.  Whether  animals  and  man  can  l)e  reciprocally  inlected  with  it  ; 

3.  Under  what  conditions,  if  at  all,  the  ti’ansmission  of  the  disease  from 
animals  to  man  takes  })lace,  and  what  are  the  circumstances  favour- 
ahle  or  iinfavourahlc  to  such  transmission  ; 

liLimhly  submit  the  following  Final  lve])ort  containing  an  account  of  the  investigation 
we  have  carried  out  in  accordance  with  the  terms  of  our  Keference  and  setting  forth 
certain  conclusions  we  have  based  oil  the  results  of  our  researches. 

1.  Three  }»revious  Re])orts  have  been  issued  by  us.  In  the  first  (IDOt) 
the  results  of  our  preliminary  investigations  -were  discussed,  and  it  was  shown 
that  the  bacilli  found  in  the  lesions  of  certain  cases  of  human  tuberculosis  [)ro- 
duced  in  cattle  a  disease  indistinguishable  from  bovine  tuberculosis. 

In  our  Second  Interim  Report  (1907)  we  dealt  at  some  length  with  bovine 
and  human  tuberculosis  and  embodied  in  it  the  results  obtained  up  to  that  date 
in  the  investigation  of  the  characters  of  the  bacillus  of  bovine  tuberculosis  and 
of  the  bacilli  found  in  cases  of  human  tuberculosis. 

In  the  Third  Interim  Report  (1909)  we  dealt  with  certain  conditions  of 
the  tuberculous  cow  which  rendered  her  milk  infective. 

Since  the  second  Report  was  presented  we  have  continued  our  investiga¬ 
tions  into  tuberculous  disease  of  man  and  of  the  ox,  and  have  also  studied  the 
tuberculosis  wdiich  occurs  in  Jiigs,  horses,  s«3me  other  mammals  and  l)irds.  In 
this  our  final  Report  we  j)ropose  to  deal  with  the  whole  of  our  impiiry  into 
the  tuberculosis  of  all  these  various  animals. 

2.  Our  investigation  has  included  the  isolation  of  the  bacilli  from  the 
lesions  of  the  natural  disease,  the  investigation  of  the  cultural  characters  of  the 
bacilli  isolated  and  the  study  of  their  effects  when  introduced  into  different 
animals  in  varying  doses  and  by  several  methods. 

The  species  of  animals  used  in  this  study  have  been  cattle,  rabbits,  guinea- 
pigs,  pigs,  goats,  chimpanzees,  monkeys,  horses,  rats,  mice,  dogs,  cats  and  birds. 
The  experimental  methods  of  infection  enij)loyed  luu'C  been  subcutaneous,  intra¬ 
venous  and  intraperitoneal  inoculation,  and  feeding.  MT  have  not  attem])ted 
to  infect  by  means  of  inhalation. 

The  experimental  method  of  investigation  we  have  adopted  was  essential  in 
order  to  compare  the  characters  of  the  bacilli  isolated  from  the  tuberculous  lesions  in 
different  species  of  animals  ;  wdthout  it  we  should  not  have  been  able  to  give 
any  answer  to  the  questions  referred  to  us. 

We  have  necessarily  made  ourselves  acquainted  with  the  results  published  from 
time  to  time  by  others  engaged  in  the  study  and  experimental  investigation  of 
tuberculosis,  but  the  conclusions  arrived  at  in  this  Report  are  based  solely  on  our 
own  researches. 


SECTION  I. 

Three  Types  of  Tubercle  Bacilli. 

3.  For  purjx)ses  of  description  it  is  advantageous  to  distinguish  three  ty])es  of 
tubercle  bacilli,  recognisable  by  their  individual  characters.  These  are  the  human, 
bovine  and  avian  types.  The  human  type,  although  so  named,  is  not  the  only 
one  found  in  cases  of  tuberculosis  in  man.  It  is  the  organism  present  in  the 
majtn’ity  of  such  cases,  but  in  st)me  cases  of  the  bumau  disease  the  bacilli  present 
are  of  the  bovine  type,  and  in  others  the  bacilli  have  s})ecial  characters  dis¬ 
tinguishing  them  from  each  of  the  three  principal  types.  In  natural  cases  of 
27676  A  2 
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tuberculosis  in  cattle  tlie  only  type  of  bacillus  present  is  the  bovine  type.* 
Similarly,  in  cases  of  natural  tuberculosis  occurring  in  poultry  the  bacillus  belongs  to 
the  avian  type. 

The  relationship  between  these  three  types  of  tubercle  bacilli  will  be  the  subject 
of  discussion  in  Section  IX.  At  present  only  the  individual  characters  of  the  three* 
types  will  be  described. 

A. — The  Jjovine  Tueeucle  Bacillus. 

4.  It  ^^^lll  be  convenient  to  tahe  the  bacillus  of  bovine  tuberculosis  as  a 
standard  for  comparison  wdth  the  bacilli  found  in  the  tuberculosis  of  other  animals. 
The  characters  and  properties  of  this  bacillus  have  already  been  discussed  in  the 
Second  Interim  Report  (2nd  Int.  Rep.,  page  6  et  seq.)  and  it  is  unnecessary  here  to 
repeat  many  of  the  facts  there  recorded.  But  a  summary  of  its  behaviour  will 
facilitate  comparisons  to  be  instituted  between  it  and  the  bacilli  of  the  tuberculous 
lesions  of  animals  other  than  the  bovine. 

(a)  Cultural  Characters, — The  bovine  tubercle  bacillus  grows  slowly  on  serum 
and  at  the  end  of  two  to  three  weeks  shows  on  the  surface  of  the  medium  a  thin 
greyish  uniform  growth,  not  wrinkled  and  not  pigmented. 

In  our  Second  Interim  Report  we  divided  the  bovine  tubercle  bacillus  into  three 
grades  or  classes  (I,  II  and  III)  according  to  the  rate  and  luxuriance  of  its  growTh  on 
glycerin  media.  Grade  I  growing  the  least  and  Grade  III  growing  the  most  luxuriantly. 
AVe  see  no  reason  to  alter  this  classification,  but  would  insist  from  our  further 

observations  that  this  rate  and  kind  of  growth  should  not  be  taken  as  the  sole 

basis  of  identification  of  the  bacillus  of  bovine  tuberculosis.  The  characters  of  the 
growth  have  to  be  considered  in  relation  wdth  the  results  of  the  inoculation  of  the 
bacillus  before  it  can  be  stated  that  a  particular  tubercle  bacillus  is  or  is  not 
a  bovine  tubercle  bacillus. 

(b)  Effects  on  Animals. — The  bovine  tubercle  bacillus  produces  characteristic 

effects  when  inoculated  in  certain  doses  into  calves  and  rabbits,  and  it  is  these 

effects,  taken  with  its  mode  of  growth  in  artificial  cultivation,  that  enable  it  to  be 

recognised  as  such. 

In  calves  the  subcutaneous  injection  under  the  skin  of  the  neck  of  50  milli¬ 
grammes  of  a  culture  of  bovine  tubercle  bacilli  not  older  than  three  weeks  produces 
generalised  tuberculosis  starting  from  the  point  of  inoculation  and  ending  fatally 
usually  within  eight  weeks.  The  nature  of  the  acute  disease  produced  has  already 
been  described  in  our  Second  Interim  Report,  and  this  statement  may  now'’  be 
repeated  (2nd  Int.  Rep.,  p.  7)  ; — 

“  The  local  lesion  is  a  mass  of  caseous  tubercle,  infiltrating  the  adjoining  skin  and 
muscle,  and  sometimes  forming  an  abscess.  The  prescapular  gland  is  a  mass  of  caseous 
tubercle  as  is  also  the  prepectoral  gland,  and  as  are  also  to  a  less  but  variable  extent  the 
thoracic  and  mediastinal  glands.  Tubercles  more  or  less  caseous  are  found  in  very  many, 
sometimes  in  all,  the  other  lymphatic  glands.  The  lungs,  spleen,  liver,  and  also  the  kidneys 
are  studded  with  tubercles,  many  of  them  caseous.  Tubercles  are  found  in  the  pleura,  on 
the  omentum,  on  the  peritoneal  surface,  and  in  the  intestinal  walls.” 

The  injection  of  this  dose  of  the  bovine  tubercle  bacillus  causes  severe  general 
tuberculosis  in  the  calf,  and  it  is  the  result  in  this  sense  which  w^e  have  taken  as  a 
standard  of  virulence  for  comparison  Avith  that  of  the  other  bacilli  investigated. 

It  is  true,  as  stated  in  our  Second  Interim  Report  (2nd  Int.  Rep,,  pp.  7  and  8), 
that  definite  tuberculosis  may  be  produced  in  the  calf  by  a  much  smaller  dose  than 
50  milligrammes  of  culture  of  bovine  tubercle  bacilli.  Some  degree  of  tuber¬ 
culosis  has  resulted  in  this  animal  from  injection  of  so  small  an  amount  as  0*02 
milligramme,  Avhile  a  dose  no  larger  than  5  milligrammes  has  sufficed  to  cause 
generalised  tuberculosis.  This  hoAvever,  does  not  affect  the  statement  already  made 
as  to  the  result  produced  by  50  milligrammes  of  culture. 

In  rabbits  generalised  tuberculosis  ending  in  death  Avithin  five  Aveeks  resulted 
from  the  intravenous  inoculation  of  0*01  or  0*1  of  a  milligramme  of  culture  of 
boAuue  tubercle  bacilli.  A¥ith  intraperitoneal  injection  in  doses  of  0*1  and  1  milli¬ 
gramme  the  duration  of  life  wuas  from  13  to  48  days,  and  10  to  38  days,  according 
to  the  dose,  but  with  subcutaneous  inoculation  of  doses  of  10  milligrammes  and 


*  In  a  calf  inoculated  subcutaneously  Avith  bacilli  of  the  human  type  (H  79  JN),  the 
avian  bacillus  Avas  found  in  a  nodule  in  a  mesenteric  gland.  (Appendix  Vol.  I  Calf  1225,  p.  375.) 


.) 

1  uiilligramine  tiie  (iLiratioii  of  life  was  longer — 'JH  to  lOl  days,  and  iil)  to  fljo  days, 
according'  to  the  dose. 

The  disease  causer!  in  rab})its  hy  intraveinnis  injection  is  characterised  by 
extensive  miliary  tnbercnlosis  of  the  Inngs,  liver,  spleen  and  kidneys,  and  other 
parts  of  the  l)ody.  Iiitraj)eritoneal  imjcnlation  causes  extensive  tnbercnlosis  of 
the  peritonenm  and  al)doininal  lyinjrhatic  glands,  extending  afterwards  into  the 
internal  oru'ans.  From  snbcntaneons  inocnlation  there  results  a  local  lesion  with 
tnbercnlosis  of  the  neighbouring  lymphatic  glands,  the  lymphatic  glands  of  the 
body,  and  the  internal  organs,  especially  the  lungs  and  kidneys. 

T'he  resnlts  ])rodiiced  by  injecting  the  bovine  tubercle  l)acillns  into  calves  and 
rabbits  in  the  above  doses  are  thus  verv  striking  and  definite,  and  taken  with  the 
cnltnral  characters  of  the  bacillus  afford  a  trustworthy  means  of  recognising  the 
bovine  tubercle  bacillus.  Indeed,  as  our  investigation  })rogressed  we  found  that 
it  was  sufficient  to  inoculate  rabbits  for  differential  diagnosis  ;  for  if  an  unde¬ 
termined  culture  })roduces  severe  geneiailised  disease  in  the  ral)bit  within  the  period 
mentioned  and  by  the  doses  referred  to,  administered  in  the  various  manners 
described,  the  same  cultui’e  should  produce  an  acute  tuberculosis  in  the  calf  in 
doses  of  50  milligrammes  of  culture  subcutaneously  inoculated.  (See  page  6.) 

Other  ])roperties  of  the  bovine  tubercle  bacillus  may  be  mentioned.  It 
in\'arial)ly  produces  acute  tuberculosis  in  the  chimpanzee,  monkey  and  guinea-pig, 
by  subcutaneous  inoculation  in  very  small  doses.  In  the  goat,  pig  and  cat 
generalised  tidjcrculosis  is  also  readily  induced  by  it.  Indeed,  the  results  of 
an  adetpiate  dose  in  the  goat,  })ig  and  cat  have  an  equal  value  Avith  tl.mse  obtained 
in  calves  and  rabbits  in  differentiating  the  bovine  tubercle  bacillus  from  the  tubercle 
bacillus  found  in  other  kinds  of  tuberculosis.  The  rat  and  mouse  are  highly 
resistant  to  the  subcutaneous  inoculation  of  the  bovine  tubercle  bacillus,  but 
after  intraperitoneal  inoculation  the  tendency  is  for  the  bacillus  to  multiply  in  the 
body  and  to  be  present  in  large  numbers  in  the  organs,  even  in  the  blood,  Avithout 
causing  the  formation  of  tuberculous  lesions  such  as  are  ])roduced  in  animals 
susce])til)le  to  the  bovine  tubercle  bacillus.  The  dog  is  highly  resistant  to  the 
subcutaneous  inoculation  of  the  bovine  tubercle  bacillus  but  may  succumb  to  general 
tuberculosis  Avhen  large  doses  are  inoculated  intraA'euously  or  intraperitoneal  ly. 

In  the  foAvl,  the  bovine  tubercle  bacillus  injected  intravenously  causes  death  in 
about  half  the  number  of  cases,  usually  with  Avasting  of  the  bird,  oedema  of 
the  lungs  and  pallor  of  the  liver.  In  some  cases  the  lungs  sIioav  definite  tubercles 
and  the  liver  shoAvs  minute  necrotic  areas.  Death  is  ap})arently  caused  by  the  toxic 
effect  of  the  bacilli,  as  dead  tubercle  bacilli  intravenously  injected  will  ])roduce  the 
same  effects  as  living.  When  injected  intraperitoneally  or  intramuscularly,  eA^en 
in  large  doses,  bovine  bacilli  produce  in  foAvls  only  a  local  lesion,  without  tlissemi- 
nation  of  the  disease. 

In  our  experiments  Avith  horses  the  bovine  tubercle  bacillus  in  moderate  doses  ditl 
not  produce  progressive  tuberculosis  by  subcutaneous  inoculation  or  by  feeding  ;  given 
intravenously  in  a  dose  of  10  milligrammes,  it  caused  the  death  of  the  animal  from 
acute  tuberculosis  in  20  days. 

Stalnlitij  in  Culture. — We  laiA^e  not  fouml  that  tlie  bovine  tubercle  bacillus 
diminishes  in  virulence  to  any  great  extent  Avhen  subcultured  for  long  [)eriods — in 
one  instance  for  as  long  as  1487  days. 


15. — Bacillus  uiiOiAt 


CERTAIN  CASES  OE  TUBERCULOSIS  IN  THE  HuAIAN  BoUY. 


The  Human  Tubercle  Bacillus. 

5.  In  our  Second  Interim  Report  (2nd  Int.  Rep.,  p.  14)  Ave  described  the 
tubercle  l)acilli  Avhich  Ave  had  found  in  cases  of  human  tuberculosis  and  divided  them 
into  Groups  (I,  II,  and  III).  Those  belonging  to  Group  I  Avere  ])roved  to  be 
identical  with  the  bovine  tubercle  bacillus.  The  features  of  the  bacilli  of  Group  III 
Avere  discussed,  but  final  conclusions  Avere  not  drawn  by  us  regarding  the  significance 
of  the  someAvhat  anomalous  results  obtained.  The  bacilli  of  Group  II  had,  hoAvever, 
definite  characters  and  Avere  obtained  from  the  larger  number  of  cases  of  human 
tuberculosis.  This  is  the  type  of  bacillus  Ave  hav’c  agreed  to  call  the  human  tubercle 
bacillus,  as  it  is  the  bacillus  found  in  the  majority  of  cases  of  human  tuberculosis. 
What  Ave  stated  in  our  Second  Interim  Report  regarding  this  bacillus  is  confirmed 
by  our  further  iiiA^estigations.  The  chief  characters  of  the  bacillus  are  as  folloAVs  : — ■ 
(a)  Cultural  Characters. — The  human  tubercle  bacillus  groAvs  more  I’ajhdly 
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than  the  bovine  tubercle  bacillus  on  serum,  hence  we  have  called  it  eugonic 
in  contrast  to  the  bovine  bacillus,  which  is  dysgonic.  The  growth  tends  to 
become  wrinkled  on  glycerinated  media,  and  becomes  pigmented  to  a  greater  or 
less  extent  on  all  media. 

(b)  Effects  on  Animals. — It  is  in  still  greater  contrast  with  the  bovine  tubercle 
bacillus  when  it  is  subjected  to  inoculation  tests  under  the  same  conditions. 

In  calves,  a  subcutaneous  inoculation  of  50  milligrammes  of  a  culture  under  three 
weeks  old  does  not  produce  progressive  tuberculosis  in  the  animal,  nor  does  it  kill  it.  In 
the  majority  of  instances  the  inoculation  results  in  the  formation  of  a  local  lesion, 
a  larger  or  smaller  mass,  which  may  become  a  cyst,  surrounded  by  a  hbrous 
capsule:  the  lesion  is  thus  retrogressive  and  localised.  Lesions  in  the  internal  organs 
may  occur,  but  these  consist  mainly  of  caseous  or  calcareous  nodules  in  the  lymphatic 
glands  nearest  the  seat  of  inoculation,  or  of  a  few  calcareous  tubercles  in  various 
internal  organs.  In  about  half  the  number  of  experiments  performed  with  this 
bacillus  in  50  milligramme  doses  on  calves,  tuberculous  lesions  did  not  extend 
beyond  the  nearest  glands,  no  lesions  being  found  in  the  spleen,  liver,  or  kidneys. 
It  is  quite  clear  therefore  that  the  human  tubercle  bacillus  possesses  a  much  lower 
virulence  for  the  calf  than  the  bovine  tubercle  bacillus. 

When  inoculated  into  rabbits  the  contrast  is  also  as  a  rule  well-marked,  so  that, 
as  previously  stated,  subject  to  certain  precautions  the  rabbit  test  can  be  taken  as  a 
measure  of  virulence  for  calves  ;  that  is,  if  a  bacillus  is  found  slightly  virulent  for  the 
rabbit  it  will  be  found  slightly  virulent  also  for  the  calf. 

When  the  bovine  tubercle  bacillus  is  intravenously  inoculated  into  rabbits  in 
doses  of  O'Ol  milligramme  or  OT  milligramme  death  occurs  from  acute  and 
generalised  tuberculosis  within  five  weeks.  With  the  human  tubercle  bacillus 
intravenously  inoculated  in  doses  of  OT  to  1  milligramme,  although  the  animals 
sometimes  died  in  under  20  days,  the  majority  lived  for  three  months.  Some  died 
of  tuberculosis  of  a  chronic  kind.  The  lungs  may  be  free  from  lesions  or  may 
show  only  scattered  grey  fibrous  or  calcareous  tubercles,  or  there  may  be  fibrous 
nodules  containing  a  little  caseous  matter.  The  kidneys  usually  show  a  few  grey  or 
caseous  miliary  tubercles.  Besides  the  lungs  and  the  kidneys,  one  or  two  glands 
are  the  only  other  parts  usually  affected.  The  liver  and  spleen  are  rarely  tuber¬ 
culous,  but  the  eyes,  genital  organs,  bones  and  joints,  are  sometimes  diseased.  This 
slowly  progressive  disease  with  limited  lesions  induced  by  intravenous  injection  of 
the  human  bacillus  is  in  strong  contrast  with  the  acute  generalised  tuberculosis  ending 
fatally  within  five  weeks  which  results  in  the  rabbit  from  the  injection  of  similar 
doses  of  the  bovine  tubercle  bacillus.  When  the  bovine  tubercle  bacillus  is  injected 
into  the  peritoneal  cavity  of  the  rabbit  the  duration  of  life  with  a  dose  of  1  milli¬ 
gramme  was  lU  to  38  days  ;  in  the  case  of  the  human  tubercle  bacillus  injected  in 
doses  of  1  milligramme  the  animals  had  survived  for  over  three  months  before  they 
were  killed.  After  subcutaneous  inoculation  of  the  bovine  bacillus  in  doses  of  1  to 
10  milligrammes  the  duration  of  life  of  the  rabbit  was  from  28  to  G5  days  ; 
with  the  human  tubercle  bacillus  in  doses  of  1  to  100  milligrammes  inoculated  in 
the  same  way  the  animals  survived  or  were  killed  in  94  to  725  days.  Intra- 
peritoneally  and  subcutaneously  injected  into  rabbits  the  human  tubercle  bacillus 
produces  lesions  which  are  scattered,  or  localised  and  retrogressive. 

The  above  statement  may  be  taken  as  generally  correct.  It  has  however  been 
noted  by  Dr.  A.  Stanley  Griffith  that  in  certain  cases  intravenous  inoculation  of  1  milli¬ 
gramme  or  OT  milligramme  of  a  culture  of  the  human  tubercle  bacillus  produced  in 
rabbits  an  acute  and  rapidly  fatal  tuberculosis  indistinguishable  from  that  which 
was  caused  by  the  bovine  tubercle  bacillus,  but  that  death  from  tuberculosis  never 
occurred  within  three  months  when  O'Ol  milligramme  was  used  as  a  dose,  whereas 
such  a  dose  of  the  bovine  tidjercle  bacillus  invariably  produced  a  I'apidly  fatal 
tuberculosis  in  the  rabbit.  Dr.  Griffith  would  therefore  conclude  that  for  the 
purposes  of  distinguishing  between  the  bovine  tubercle  bacillus  and  the  human 
tubercle  bacillus  by  means  of  intravenous  inoculation  in  the  rabbit  a  dose  of  O'Ol 
milligramme  should  be  used.  With  subcutaneous  inoculation  it  was  found  that  a 
dose  of  10  milligrammes  or  more  was  a  suitable  one  for  the  jmrposes  oi'  differential 
diagnosis.  Such  a  dose  of  the  bovine  tubercle  bacillus  causes  the  death  of  the 
rabbit  from  acute  generalised  tuberculosis  in  28  to  101  days,  whereas  with  the  human 
tubercle  bacillus  death  does  not  occur  from  tuberculosis,  and  the  animals  have  been 
killed  in  j)eriods  varying  from  94  to  725  days. 


/ 

The  goat  and  the  ])ig  are  not  to  any  grent  extent  alfectcd  by  the  hmnan 
tnherele  bacillus.  In  both  animals  the  inoculation  ot  this  ))acillus  leads  only  to  a 
slight  retrogressive  tuberculosis.  Pigs  ])erh,ips  are  slightly  more  susceptible  than 
calves.  Acute  tuberculosis  is  produced  in  the  chimpanzee,  monkey  and  guinea-])ig 
by  the  human  tubercle  bacillus.  The  effect  in  the  chimpanzee  and  monkey  is 
similar  to  that  which  follows  inoculation  of  like  doses  of  the  bovine  tubercle  bacillus. 
In  the  guinea-pig,  however,  tlie  average  duration  of  life  is  longer  when  the  human 
tuljercle  bacillus  is  inoculated  than  after  inoculation  with  the  bovine  tul)ercle  l)acilhis. 
In  the  rat  and  mouse  injected  intra])eritoneally  witli  large  doses  of  the  human  tubercle 
l)acillus  the  bacilli  become  disseminated  over  the  body,  multiply  in  the  tissues  and 
cause  death  without  producing  charactei’istic  tul)erculous  lesions.  In  the  dog  the 
human  tubercle  bacillus  behaves  like  the  bovine  tubercle  bacillus,  that  is,  the  animal 
is  highly  resistant  to  subcutaneous  inoculation,  but  may  die  of  generalised  tuberculosis 
after  intravenous  oi’  intraperitoneal  inoculation  of  large  doses. 

The  cat  is  resistant  to  the  human  tubercle  bacillus  when  this  is  given  subcu¬ 
taneously,  intraperitoneally,  intramuscularly  or  by  feeding,  A  few  tuberculous 
lesions  have  been  ])roduced  by  iutra])eritoneal  inoculation,  Imt  these  were  iiot  widely 
distributed  and  did  not  affect  the  health  of  the  animal. 

In  the  fowl  the  effect  of  the  human  tubercle  bacillus  is  similar  to  that  of  the 
bovine  bacillus.  In  one  experiment  in  a  horse,  the  subcutaneous  injection  of 
50  milligrammes  produced  only  local  disease. 

Thus  the  human  tubercle  bacillus  is  distinguished  from  the  bovine  tubercle 
bacillus  by  its  more  ready  growth  on  artificial  media  and  by  the  results  of  its 
inoculation  into  rabbits,  calves,  eats,  pigs  and  goats. 

But  both  the  bovine  tubercle  bacillus  and  the  human  tubercle  bacillus  are  alike 
in  that  they  readily  produce  tuberculosis  in  chimpanzees,  moidceys  and  guinea-pigs, 
and  in  the  circumstance  that  the  lesions  produced  in  these  animals  ure  the  same  in 
distribution  and  structure. 

Stahi/ity  in  Cnlfure. — The  human  tubercle  bacillus  has  not  showm  any 
alteration  in  cultural  cha,racters  on  prolonged  subcultivation. 

(1. — The  Bacillus  of  Avian  Tuberculosis. 

G.  Avian  tuberculosis,  as  it  occurs  naturally  in  birds,  is  discussed  in  a  se))arate 
section  (AH).  In  this  place  an  account  is  given  of  the  characters  and  jiroperties  of 
the  avian  tubercle  bacillus  as  exhiliited  under  experimental  conditions  for  com})arison 
with  those  of  the  bovine  tubercle  bacillus  and  the  human  tubercle  bacillus. 

(a)  CnlturaJ  Characters. —  The  aviau  tubercle  bacillus  forms  a  slimy  whitish 
growth,  which  is  easily  emulsified,  thus  contrasting  with  the  growth  of  bovine  and 
human  tubercle  bacilli.  It  grows  especially  well  on  glycerinated  media. 

(b)  Cfects  on  Animals. — The  results  of  the  inoculation  of  the  avian  tubercle 
bacillus  into  animals  are  in  marked  contrast  with  those  obtained  from  inoculation 
of  the  bovine  and  the  human  tubercle  liacillus. 

Fowls  are  very  susceptible  to  the  action  of  the  avian  tubercle  bacillus  by 
iutravenous,  subcutaneous,  and  intramuscular  inoculation,  and  by  feeding.  After 
inoculation  there  are  tuberculous  lesions  in  the  spleen  and  liver,  anei  frecpiently  in  tlie 
lungs,  cervical  glands,  muscles,  and  bones.  After  feeding,  the  distribution  of  the  lesions 
is  the  same,  wdth  the  exception  that  characteristic  tuberculous  lesions  are  produced 
in  the  mucous  membrane  of  the  intestines. 

The  lesions  produced  by  the  avian  tubercle  bacillus  in  parrots  do  not  differ 
from  those  produced  iu  fowls  ;  but  the  avian  bacillus,  wdien  introduced  by  feeding, 
does  not  cause  lesions  in  the  intestines  of  parrots  so  constantly  as  in  fowls.  Parrots 
ai’e  suscejitible  to  the  action  of  both  the  bovine  and  human  tubercle  bacillus,  and 
when  either  of  these  is  given  by  inoculation  or  by  feeding  the  lesions  set  u])  are 
similar  to  those  produced  by  the  avian  bacillus,  the  bovine  tubercle  bacillus  being 
ajiparently  more  virulent  for  these  birds  than  either  the  human  or  the  avian  tubercle 
bacillus. 

The  rabbit  and  mouse  are  the  only  two  mammals  in  which  the  avian  tubercle 
bacillus  causes  ])rogressive  tuberculosis. 

In  certain  respects  the  results  produced  in  the  rabbit  by  the  aA'ian  tubercle 
bacillus  differ  from  those  induced  by  bovine  and  by  human  tubercle  bacilli. 
Moderately  large  doses  of  the  aviau  bacillus,  though  fatal  b}’’  inoculation  to  the  rabbit, 
are  less  virulent  than  the  bovine,  but  more  virulent  than  the  human  tubercle  bacillus. 
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It  is,  however,  in  the  distribution  of  the  lesions  that  the  disease  induced  in  the  rabbit 
(>y  the  avian  tuliercle  bacillus  differs  most  markedly  from  the  disease  set  up  in  this 
animal  by  either  of  the  otlier  two  types  of  tubercle  bacilli. 

Intravenous  inoculation  of  moderately  large  doses  (1-10  milligrammes)  leads  to 
speedy  death,  with  great  multiplication  of  the  bacilli  in  the  organs,  the  only  visible 
changes  in  which  are  general  pallor  with  slight  oedema  of  the  lungs,  and  slight  enlarge¬ 
ment,  with  tubercles,  of  the  spleen.  If,  however,  the  animal  lives  four  or  five  weeks, 
the  spleen  is  greatly  enlarged  owing  to  the  formation  of  tubercles  ;  and  these  are  seen 
also  in  the  liver  and  to  a  less  extent  in  the  lungs.  With  a  very  small  dose 
(•001  milligramme)  the  disease  is  very  chronic  and  resembles  the  disease  following 
subcutaneous  inoculation,  the  joints  being  affected. 

The  disease  set  up  in  rabbits  by  subcutaneous  inoculation  of  the  avian  bacillus 
in  doses  ranging  from  50  milligrammes  to  a  fraction  of  a  milligramme  is  very  chronic, 
and  the  distribution  of  the  lesions  is  practically  the  same,  irrespective  of  size  of  dose. 
Besides  the  local  lesion  the  nearest  lymphatic  glands  are  implicated  ;  the  liver  and 
spleen  are  but  rarely  affected,  while  the  amount  of  disease  in  the  kidneys  varies.  The 
lungs  are  slightly  oedematous  and  a  few  nodules  may  be  seen  on  the  surface.  Case- 
ating  tubercles  are  seen  in  the  areolar  tissues  and  in  a  few  of  the  lymphatic  glands 
and  in  the  testes.  But  the  most  characteristic  and  most  commonly  occurring  lesion 
is  a  tuberculosis  of  the  joints  of  the  limbs  which  runs  a  chronic  course.  Joint 
tuberculosis  may  occasionally  occur  in  the  rabbit  after  intravenous  inoculation  with 
the  human  tubercle  bacillus,  but  has  not  been  observed  after  subcutaneous  inoculation. 
It  may,  however,  follow  subcutaneous  inoculation  of  the  bovine  bacillus,  when  the 
animal  survives  for  a  long  period. 

The  distribution  of  the  lesions  in  tlie  chronic  form  of  the  disease  in  the  rabbit 
therefore  differs  strikingly  from  that  produced  by  the  bovine  and  human  tubercle 
bacillus. 

Rabbits  infected  by  feeding  with  the  avian  bacillus  exhibit,  besides  the  local 
lesion  in  the  intestinal  tract,  a  distribution  of  the  lesions  similar  to  that  following 
subcutaneous  inoculation.  Intraperitoneal  inoculation  produces  a  tuberculosis  similar 
to  that  following  intravenous  inoculation,  the  disease,  however,  being  less  acute. 

In  the  mouse,  a  generalised  tuberculosis  is  produced  by  the  avian  bacillus, 
whether  this  is  inoculated  subcutaneously  or  intraperitoneally  or  is  given  by  feeding. 

The  calf,  j^ig,  monkey,  guinea-pig,  horse,  cat,  and  rat  behave  alike  to  the 
avian  bacillus,  which  in  them  never  produces  a  progressive  tuberculosis,  though 
it  sometimes  multiplies  in  tlie  body  and  becomes  disseminated  in  the  tissues 
and  may  kill  if  a  large  dose  is  given  intravenously.  The  adult  goat  reacts 
similarly,  resisting  subcutaneous  inoculation  and  feeding,  although  it  succumbs 
to  the  effects  of  intravenous  injection  of  the  bacilli.  Young  goats  are  rather  more 
susceptilile  than  adults.  The  chimpanzee,  in  the  single  experiment  performed,  was 
found  to  resist  a  large  dose  (50  milligrammes  of  culture)  of  the  bacillus  injected 
subcutaneously  and  no  tuberculous  lesion  was  found  wdien  the  animal  died 
three  years  afterwards.  In  the  dog,  large  doses  injected  intravenously  produce  no 
effects. 

Vitality  in  Culture. — The  bacillus  was  found  alive  in  culture  after  1067  days. 

Chemical  Properties  of  the  Three  Types  of  Tubercle  Bacilli. 

7.  With  a  view  to  obtaining  further  data  for  differentiating  tubercle  bacilli  of  the 
several  types.  Dr.  Harden  undertook,  as  stated  in  our  Second  Interim  Report,  an 
investigation  wuth  the  object  of  ascertaining  wdiat  differences,  if  any,  existed 
between  them  that  could  be  detected  by  chemical  means.  This  investigation, 
carried  out  by  him  with  the  assistance  of  Mr.  Stanley  Walpole  at  the  Lister 
Institute,  occupied  a  considerable  time  ;  the  results  are  set  out  in  Dr.  Harden’s 
Report,  containing  full  details  of  his  experiments,  which  forms  a  separate  volume  of 
our  Appendix. 

Tor  the  purpose  of  this  Section  it  is  sufficient  for  us  to  state  that  although 
certain  minor  points  in  which  tubercle  bacilli  of  one  type  differed  slightly  but  not 
always  uniformly  from  those  of  another  were  noted,  such  differences  appeared  to  be 
due  rather  to  the  amount  and  rapidity  of  growth  in  artificial  culture  than  to  any 
fundamental  differences  in  the  chemical  projierties  of  the  bacilli  themselves. 

Dr.  Harden  was  nnable  to  detect  any  definite  and  constant  bio-chemical  character 
by  which  tubercle  bacilli  of  one  type  can  be  differentiated  from  those  of  another. 
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SECTION  II. 

Bovine  Tuberculosis. 

S.  In  our  Second  Interim  Eeport  the  investigation  of  30  cases  of  bovine 
tnl)erculosis  was  recorded.  No  further  special  investigation  of  cases  of  Ijovine 
tul)ercalosis  has  l^een  made  as  the  results  already  obtained  were  definite.  Only  one 
form  or  type  of  tul)ercle  ))acillus  was  found  in  these  cases,  the  bacillus  having  the 
cultural  and  pathogenic  characters  repeated  in  detail  in  our  present  Ilejaad. 


SECTION  III. 

Human  Tuberculosis. 

9.  In  our  Second  Interim  Report  the  results  obtained  in  the  investigation  of  the 
bacilli  isolated  from  56  cases  of  human  tuberculosis  were  recorded,  as  also  the 
results  of  the  investigation  of  the  infectivity  of  mixed  sputum.  Other  cases  have 
since  been  investigated,  and  these  will  now  be  discussed  together  with  those 
]>reviousl_y  recorded  in  our  Second  Interim  Report.  It  will  be  convenient,  for  reasons 
which  will  ])resently  appear,  to  discuss  these  cases  under  two  headings  :  (a)  Cases  of 
Human  Tuberculosis  other  than  Lupus  ;  (b)  Cases  of  Lupus. 


Cases  of  Human  Tuberculosis  other  than  Lupus. 

10.  These  cases,  108  in  number,  are  arranged  as  regards  the  primary  seat  of 
disease  as  far  as  this  could  be  ascertained.  The  results  obtained  are  shown  in  the 
table  on  the  following  pages.  The  arrangement  of  the  table  dithers  from  that  used  in 
our  Second  Interim  Rejiort,  inasmuch  as  the  viruses  obtained  from  these  different 
cases  are  now  classified  according  as  they  are  bovine,  human,  or  mixed  (bovine  and 
human).  The  classification  here  given  must  lie  considered  as  embodying  the  final 
results  of  our  investigation  of  the  cases  under  consideration. 

On  comjraring  this  Table  with  the  details  given  in  the  Appendix  an  apparent 
discrepancy  in  the  relative  numbers  will  be  found,  and  a  brief  explanation  is  there¬ 
fore  necessary.  The  total  lOS  is  the  number  of  individual  cases  of  tuberculosis 
(other  than  Lupus)  occurring  iu  the  human  subject  on  which  we  have  based  our 
final  conclusions,  but  it  is  not  the  total  number  of  separate  “  v  iruses  ”  of  human 
tuberculosis  examined  lyy  us  and  reported  in  the  Appendix.  Viruses  H  2  and  H  17 
are  not  included  in  the  Table  liecause  they  did  not  represent  individual  cases  but  were 
viruses  consisting  of  mixed  sputum  from  a  varying  number  of  cases  of  human  pulmonary 
tulierculosis  ;  they  are,  however,  separately  considered  later  in  this  Report.  In  the 
})relace  to  A^olume  II  of  the  Appendix  to  our  Second  Interim  Report  it  was  stated 
that  a  virus  provisionally  numbered  H  60  had  not  lieen  included  in  that  Report  as  there 
appeared  to  be  a  possibility  that  the  material  might  have  been  accidentally  con¬ 
taminated.  Subsequent  experience  proved  that  this  misgiving  was  without  founda¬ 
tion,  and  the  case  is  now  included  amongst  the  108  in  this  Table.  A  few  viruses 
included  in  the  Appendix  to  the  Second  Interim  Report  are  altogether  omitted  from 
further  consideration.  Of  these,  H  1,  H  4,  and  H  6  were  early  experiments  which 
a]:)pear  now  to  have  been  incomplete.  H  62  and  H  147,  viruses  consisting  of  sputum 
from  separate  })atients  are  omitted  because  precautions  afterwards  adopted  in 
collecting  sjmtum  had  not  been  taken.  Another  virus,  H  150,  is  left  out  as  no 
cultures  were  isolated.  One  case  numbered  Virus  H  24  in  the  Appendix  to  our  Second 
Interim  Report,  and  certain  others  the  details  of  which  are  sunuiiarised  on  ])age  18 
of  Volume  1  of  our  Appendix  to  this  Report,  are  omitted  from  further  consideration 
and  not  included  in  this  Table  because  the  material  yielded  no  culture  and  tailed  to 
give  rise  to  tuberculosis  when  injected  into  guinea-pigs. 
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CASES  OF  HUMAN  TUBERCULOSIS  OTHER  THAN  LUPUS. 

(108  Cases.) 

TABULAR  SUMMARY  OF  RESULTS. 


Part  from  which 

Bovine  Viruses 
(Group  I). 

Human  Viruses 
(.Group  II). 

Mixed  Viruses 

Nature  of  Case. 

Experimental  Material 
was  obtained. 

(Bovine  and 
Human). 

1. — (A)  Primary  Pul- 

Lung  . \ 

H22.  “F.W.” 

monary  Tuberculosis 

Thoracic  Gland  ...  j 

(14  Cases). 

Lung 

— 

H  23.  “  J.P.” 

— 

H  25.  “  A.T.” 

Bronchial  Gland  ... 

-  ' 

H  45.  “  F.M.” 

Lung  . 

— 

H  48.  “  W.P.” 

— 

H  50.  “  P.H.” 

— 

H  51.  “H.M.” 

— 

H  52.  “  T.F.” 

__ 

H  56.  “F.T.” 

Lung  . ( 

Cervical  Gland  ...  j 

— 

H  58.  “F.G.” 

Lung  . 

_ 

H79.  “J.N.” 

— 

H80.  “D.M.” 

Lung  . 1 

Spleen  ...  ...  / 

— 

H  81.  “P.W.” 

Lung  . 1 

Mesenteric  Gland...  ) 

— 

H104.  “E.R.” 

(B)  Sputum  from  Indi- 

Culture  from  Sputum 

H127.  “R.R.” 

H  118-126 

vidual  Cases  of  Pul- 

H128.  “D.D.” 

(9  Cases). 

monary  Tuberculosis 

H  129-145 

(28  Cases). 

(17  Cases). 

11. — General  Tubercu- 

Bronchial  Glands... 

H  35.  “  C.B.” 

losis  (3  Cases). 

Lung  . 1 

Acne  Spots...  ...  } 

— 

H  93.  C.D.” 

Lung  . 

Meninges  ...  ...  [ 

Bronchial  Gland  ...  ) 

— 

H  78.  “  O.D.” 

III.  —  Tuberculous 

Meninges  ... 

H  86.  “  G.P.” 

Meningitis  (3  Cases). 

Cerebro-spinal  Fluid 

— 

H  98.  “  B.R.” 

H115.  “N.G.” 

IV. — Bronchial  Gland 

Bronchial  Gland  ... 

H21.  “G.B.” 

Tuberculosis  (.5  Cases). 

Spleen 

— 

H  54.  “  C.W.” 

Mesenteric  Glands  1 
Meninges . J 

— 

H  61.  “  E.C.” 

H  13.  “  A.D.” 

Bronchial  Glands 

— 

— 

and  Spleen. 
Bronchial  Gland  ...4 
Meninges  ...  ...  1 

Lung  . 1 

Mesenteric  Gland...  ’ 

— 

— 

H  60.  “  W.B.” 

V. — Cervical  Gland 

( 

H  28.  “  C.L.” 

H27.  “B.D.” 

Tuberculosis  (9  Cases). 

t  H  29.  “  M.P.” 

H34.  “C.U.” 

H  31.  “L.F.” 

! 

H  37.  “  O.J.” 
H  39.  “  M.B.” 
H44.  “D.C.” 

1  Axillary  Glands  ... 

) 

1 

;  H  33.  “R.T.” 

i 

1 

]1 


Cases  of  Human  Tubekculosis  other  than  Lupus — continued. 


Nature  of  Case. 


VI. — Primary  Abdomi¬ 
nal  Tuberculosis  (29 
Cases). 


VII. — Joint  and  Bone 
Tuberculosis  (14 
Cases). 


Part  from  which 
Experimental  Material 
was  obtained. 


Mesenteric  Glands  ■{ 


L 

Mesenteric  and  Bron¬ 
chial  Glands. 
Mesenteric  Glands  \ 
Bronchial  Glands 
Cervical  Gland 
Mesenteric  Gland 
Lung 

INIesenteric  Gland 
Cervical  Gland 
Brain 

Mesenteric  Gland 
Lung 

Bronchial  Gland 
Mesenteric  Gland 
Lung 

Cervical  Gland 
Brain 

Mesenteric  Gland 
Retro  -  peritoneal 
Gland. 

Mesenteric  Gland 
Meninges  ... 


I 


Mesenteric  Gland 
IMeninges  ... 
Cervical  Gland 
Mesenteric  Gland 
Lung 

Bronchial  GlamI 
Mesenteric  Gland 
Bronchial  Gland 
Lung 
Spleen 

Peritoneal  Fluid 
Lung 

Mesenteric  Gland 
Liver 

Mesenteric  Gland 
Lung 

Mesenteric  Gland 
Bronchial  Gland 
Mesenteric  Glam  I 
Lung 


Bovine  Viruses 
(Group  I). 

Human  Viruses 
(Group  II). 

H  7. 

“C.M.” 

H  8. 

“  S.C.” 

H  10. 

“  B.S.” 

H  12. 

“  H.N.” 

H  14. 

“  F.S.” 

H  18. 

u  ip  fji 

H  19. 

“S.W.” 

H  55. 

“  R.D.” 

H  20. 

“  P.L.” 

H  65. 

“K.B.” 

H  88. 

“E.L.” 

— 

H  30. 

“  E.M.” 

— 

H  36. 

“  M.D.” 

H  38. 

“  J.M.” 

— 

H  57. 

“B.J.” 

— 

H  63. 

“G.R.” 

H  32. 

“  Y.W.” 

H  59. 

“L.B.” 

H  64. 

“  M.G.” 

H  69. 

“  F.K.” 

H  70. 

“  N.W.” 

H  74. 

“D.S.” 

— 

H  75. 

“  A.H.” 

H  77. 

“  R.L.” 

— 

H  82. 

“  G.F.” 

Mixed  Viruses^ 
(Bovine  and 
Hiiman). 


H  49. 


T.C.’ 


H  83.  “G.C.” 


H  89.  “  W.I.” 


H  90,  “I.P, 


' 

H  9. 

“  C.T.” 

H  11. 

“E.D.” 

H  15. 

“  I.W.” 

H  41. 

“A.S.” 

Scrapings  from  J  oints 

— 

H  42. 

“M.R.” 

H  43. 

“  F.F.”  1 

H  46. 

E.w'r 

H  47. 

“S.B.” 

L 

H  76. 

“G.M.”  ' 

Lumbar  Abscess  ... 

— 

H  66. 

“  W.C.”  '' 

Scapular  Abscess  ... 

— 

H  67. 

“E.P.”  ! 

Sacral  Abscess 

— 

H  68. 

“  R.B.”  j 

Rib  Abscess 

— 

H  72. 

“H.G.”  i 

‘H  16.  “J  H 


VII 1. — Tuberculosis  of 
Testicle, 
of  Kidney, 
of  Suprarenal. 

(1  case  of  each.) 


Testicle 

Kidney 
Suprarenal ... 


H  40.  “J.G.” 


H  26. 
H  87. 


‘K.M.” 

W.D.” 


H  10.  .T.H.”  is  discussed  in  the  text  (p.  15). 


B  C 


27670 


12 


Appendix, 
Vol.  I,  p.  8, 


Appendix, 
Vol.  I,  p.  9. 


11.  Cases  of  Pulmonary  Tuberculosis. — These  fall  into  two  series.  In  the 
first  series  (14  cases)  a  portion  of  the  tuberculous  lesion  obtained  at  the  post-mortem 
examination  was  used  for  investigation.  In  13  of  the  cases  this  was  the  lung,  in  the 
other  a  bronchial  gland  only  was  used.  In  addition  to  the  lung,  a  thoracic  gland  in 
one  case,  a  cervical  gland  in  a  second  case,  a  mesenteric  gland  in  a  third,  and  the 
spleen  in  a  fourth,  were  investigated.  These  were  clinically  all  cases  of  primary 
pulmonary  tuberculosis,  the  disease  which  is  commonly  called  consumption,  in  which 
the  main  and  seemingly  primary  tuberculous  lesion  was  in  the  lung,  and  in  which 
death  resulted  from  the  pulmonary  disease.  In  all  these  14  cases  the  bacillus 
found  was  the  human  tubercle  bacillus,  and  no  evidence  of  the  presence  of  the 
bovine  tubercle  bacillus  was  obtained. 

The  second  series  of  cases  included  those  in  which  sputum  alone  was  examined. 
The  sputum  from  28  cases  was  used.  The  patients  were  usually  young  adults,  and 
each  case  was  investigated  separately.  To  meet  the  possibility  of  the  sputum  being 
mixed  with  bovine  bacilli  derived  from  nulk  or  butter  the  following  precautions 
were  taken  : — Twenty-four  hours  before  the  collection  of  the  samples  of  sputum 
the  teeth  and  gums  of  the  patient  were  carefully  cleansed,  and  the  mouth  washed 
out  repeatedly.  Subsequently  the  patient  was  not  allowed  to  take  any  milk  or 
milk  product  until  after  the  sputum  had  been  collected.  It  was  received  directly 
into  sterilised  wide-mouthed  bottles,  and  was  then  sent  for  investigation.  Guinea- 
pigs  were  inoculated  with  the  sputum  and  cultures  obtained  from  them.  In  two 
cases  cultures  were  also  obtained  direct  from  the  sputum. 

As  regards  the  patients  themselves,  nineteen  were  aged  16  to  25,  eight  were 
aged  26  to  33,  and  one  was  50  years  old.  Twenty-six  were  males,  and  two  females. 
In  8  cases  the  disease  had  lasted  12  months  or  less  ;  in  16  cases,  from  1  to  3  years  ; 
in  one  case,  4  years,  in  one  5,  and  in  another  7,  and  one  was  of  doubtful  duration.  The 
stage  of  the  disease  at  which  the  sputum  was  collected  was  noted  as  far  as  could  be 
detected  by  physical  signs.  In  12  cases  there  were  signs  of  excavation  of  the  lungs, 
or  cavity  formation,  and  in  16  cases  there  were  signs  of  consolidation  of  the  lungs 
on  one  or  both  sides,  but  with  no  signs  of  cavity  formation.  In  no  case  could  any 
evidence  be  found  of  disease  except  in  the  lungs. 

The  results  of  the  investigation  of  these  cases  showed  that  the  living  tubercle 
bacilli  present  in  the  sputum  in  26  cases  were  human,  and  in  2  cases  were  bovine. 
In  none  of  the  cases  was  there  a  mixture  of  bovine  and  human  tubercle  bacilli. 

The  two  cases  which  showed  only  bovine  bacilli  in  the  sputum  deserve  special 
notice.  The  cultures  in  these  two  cases  grew  like  bovine  bacilli  on  artificial  media 
and  gave  rise  to  fatal  generalised  tuberculosis  in  both  calves  and  rabbits.  There  was 
no  evidence  of  the  presence  of  eugonic  human  bacilli  in  the  sputum.  One  examina¬ 
tion  in  these  cases  was  not  considered  sufficient.  From  one  of  the  patients,  H  127. 
“  R.R.”  additional  specimens  of  sputum  were  collected  on  three  separate  occasions 
at  intervals  of  76,  117,  and  118  days  after  the  collection  of  the  first  specimen. 
Cultures  were  obtained  direct  from  the  sputum.  The  investigation  of  these  three 
specimens  gave  the  same  results  as  the  first.  The  sputum  yielded  only  boviue 
tubercle  bacilli.  From  the  other  patient,  H  128.  “  D.D.”  one  additional  specimen 
was  obtained  118  days  after  the  first.  This,  like  the  first,  yielded  only  bovine 
tubercle  bacilli,  which  were  isolated  from  the  sputum  direct  and  produced  fatal 
tuberculosis  in  calves  and  rabbits.  These  two  cases  were  therefore  definite  cases  of 
pulmonary  tuberculosis  caused  by  bovine  tubercle  bacilli,  and  as  far  as  could  be 
ascertained  during  life  they  were  cases  of  primary  pulmonary  tuberculosis.  In  neither 
of  the  patients  was  there  any  evidence  of  tuberculous  disease  elsewhere,  such  as  disease 
of  the  cervical  glands  or  of  the  intestinal  tract  when  the  sputum  was  collected.* 

1 2.  In  three  cases  of  general  tuberculosis.,  the  primary  lesion  of  which  could  not 
be  determined,  and  in  three  cases  of  tuberculous  meningitis.,  in  which  the  meninges 
and  cerebro- spinal  fluid  were  used  for  investigation,  the  lesions  yielded  human 
tubercle  bacilli  only. 

13.  Bronchial  gland  tuberculosis: — Five  cases  were  examined.  Three  of  these 
yielded  human  tubercle  bacilli.  Two  others,  H  13.  “  A.D.”  and  H  60.  “W.B.”, 
contained  each  a  mixture  of  bovine  tubercle  bacilli  and  human  tubercle  bacilli.  These 
two  kinds  of  bacilli  v/ere  separated  and  their  characters  investigated.  {See  page  15.) 

14.  Nine  cases  of  cervical  gland  tuberculosis  in  which  the  tubercle  bacilli  were 

*  Both  these  patients  subsequently  died  ;  the  cause  of  death  in  one  case  was  stated  to  have 
been  phthisis,  and  in  the  other  was  apparently  general  tuberculosis  with  intestinal  ulceration. 
No  post-mortem  examination  could  be  obtained  in  either  case. 
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obtained  from  specimens  removed  by  o})eration  ^vere  examined.  Of  these  six 
yielded  human  tubercle  bacilli  and  three  bovine  tubercle  bacilli. 

15.  Prlmanj  abdominal  tubercnlosis,  twenty- nine  cases  in  all.  Of  these,  14 
yielded  bovine  tubercle  l)acilli,  13  human  tubercle  bacilli,  and  two  cases  were  proved 
each  to  contain  a  mixture  of  bovine  tubercle  bacilli  and  human  tubercle  bacilli. 
The  ages  of  the  patients  were  as  follows  :  In  the  bovine  cases,  ten  were  aged  1  to  3 
years  ;  three,  from  4  to  5  years  ;  and  one,  8  years  ;  in  the  human  cases,  eig'ht  were 
aged  1  to  3  years  ;  three,  from  3  to  5  years  ;  one,  7  years  and  one  15  years.  The 
causes  of  death  in  the  bovine  cases  were  as  follows  :  11  died  of  tuberculosis,  either 
of  the  generalised  disease  (6),  of  tuberculous  peritonitis  (2),  or  of  meningitis 
(3)  ;  2  died  of  intestinal  obstruction  following  cicatrization  of  the  gut,  and  one 
died  of  non-tuberculous  pneumonia.  The  causes  of  death  in  the  human  cases  were 
as  follows  ;  12  died  of  tuberculosis,  and  one  of  streptococcal  pericarditis  and  ])leurisy. 

Of  the  14  cases  found  to  be  bovine  the  mesenteric  glands  in  seven  instances 
and  the  cervical  glands  in  one  instance  were  alone  investigated.  In  the  remaining 
six  of  these  14  other  lesions  besides  the  mesenteric  glands  were  in  each  instance 
subjected  to  scrutiny,  as  follows  : — Mesenteric  glands  and  meninges,  two  cases  ; 
mesenteric  glands,  lung  and  bronchial  glands,  one  case  ;  mesenteric  glands  and  liver, 
one  case  ;  mesenteric  glands  and  lung,  one  case  ;  and  mesenteric  glands,  cervical  glands, 
luno-  and  menina-es,  one  case.  In  such  cases  as  these  there  can  be  little  doubt  that 
the  tubercle  bacillus  entered  the  system  through  the  intestinal  tract,  affecting  first 
the  mesenteric  glands  and  subsequently  other  parts  of  the  body  ;  and  inasmucli 
as  in  the  six  cases  in  this  category  which  supplied  each  a  ])lurality  of  lesions  for 
examination  only  one  type  of  tubercle  bacillus  was  found,  whether  in  lesions  near  or 
in  lesions  remote  from  the  point  of  entry,  it  is  to  be  inferred  that  the  persons, 
all  of  them  children,  died  as  a  result  of  infection  with  bovine  tubercle  bacilli. 

All  cases  of  abdominal  tuberculosis  are  not  however  caused  by  infection  with  the 
bovine  type  of  tubercle  bacillus.  Of  the  45  such  eases  in  which  a  plurality  of  lesions 
was  in  each  instance  tested  on  exactly  parallel  lines,  nine  yielded  none  but  human 
tubercle  bacilli.  In  the  remaining  12  cases  of  abdominal  tuberculosis  in  regard  of 
which  a  single  lesion  in  each  instance  (mesenteric  gland  or  cervical  gland)  was 
alone  examined,  four  yielded  human  and  no  less  than  eight  yielded  bovine  bacilli. 

The  two  remaining  cases  in  this  group  showed  a  mixture  of  ])ovine  and  human 
tubercle  bacilli.  In  one  case,  a  youth  aged  18  years  who  died  of  pulmonary 
tuberculosis,  the  mesenteric  glands  alone  were  investigated.  In  another,  an  old 
man  aged  70  years  who  died  of  pneumonia,  the  mesenteric  glands  and  the 
retro -peritoneal  glands  were  investigated  (See  page  15). 

16.  Joint  and  hone  tuberculosis. — Fourteen  cases.  The  cases  illustrate  very 
fairly  the  different  forms  of  “  primary  ”  bone  and  joint  tuberculosis  occurring  in 
man.  The  material  used  from  ten  consisted  of  scrapings  from  joints  ;  in  four  pus 
from  bone  abscesses  was  nsed.  Thirteen  of  these  cases  yielded  the  human 
tubercle' bacillus  only.  The  circumstances  relating  to  one  case,  H  16.  ‘‘ 

w'ere  peculiar  and  are  discussed  later  (page  15). 

17.  One  case  of  tuberculosis  of  the  testicle.,  one  of  the  kidnej/  and  one  of  the 
supra-renal  capsule  were  investigated.  They  each  yielded  human  tubercle 
bacilli  onl}'. 

18.  Of  the  total  of  108  eases  of  human  tuberculosis  investigated  84  yielded 
human  tubercle  bacilli  only,  19  yielded  bovine  tubercle  bacilli  only,  and  five 
both  bovine  and  human  tubercle  bacilli.  Although  the  bovine  tubercle  bacillus  may, 
as  it  appears,  be  solely  responsible  for  certain  cases  of  pulmonary  tuberculosis 
(consum})tion)  and  though  it  may  be  present  witli  the  human  tubercle  bacillus  in  the 
bronchial  glands,  it  is  evident  from  the  data  recorded  that  the  majority  of  cases  in 
which  the  bovine  tubercle  l)acillus  is  the  infective  ao'ent  in  the  human  beino-  are 
cases  (.)f  alimentary  tuberculosis.  Such  are  cases  of  cervical  gland  and  primary 
abdominal  tuberculosis.  In  the  latter  class  of  cases  at  least  the  tubercle  bacillus 
has  im({uestionably  been  swallowed.  Received  in  this  way  the  tubercle  bacillus, 
whether  human  or  bovine,  may  ])ass  through  the  pharyngeal  or  buccal  mucous 
membrane  and  infect  the  cervical  glands,  or  getting  into  the  small  intestine  it  may 
produce  several  different  lesions  such  as  ulceration  of  the  gut,  tuberculosis  of  the 
mesenteric  glands  attached  and  of  the  peritoneal  covering.  Tlie  })ercentage  of  these 
cases  of  alimentary  tubercnlosis  due  to  the  bovine  tubercle  bacillus  is  very  large. 
Taking  both  classes  of  cases  (cervical  gland  and  abdominal)  together,  numbering 
38,  there  are  17  in  which  the  bovine  bacillus  alone  was  found,  19  in  which  the 
human  bacillus  alone  was  found,  and  two  in  which  both  were  found.  Taking  the 
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primary  abdominal  cases  alone  it  is  seen  that  in  16  out  of  29  the  bovine  bacillus 
was  found  ;  in  14  of  these  it  was  the  sole  infective  agent  present. 

Mixed  Viruses  in  Human  Tuberculosis.'*' 

19.  In  our  Second  Interim  Report  we  recorded  the  results  of  feeding  two  sets 
of  bovine  animals  with  large  quantities  of  mixed  sputum,  the  experiments  being 
designated  respectively  Yirus  H  2.  “  Sp.  A.”  and  Virus  H  17.  “  Sp.  B,” 

In  the  experiments  with  H  2  “  Sp.  A.”  one  of  two  heifers  which  had  been  fed 
with  the  sputum  for  209  days  was  killed  at  the  end  of  that  period  and  found  to  have 
only  a  few  calcareo-caseous  tuberculous  lesions  in  the  mesenteric  and  hepatic  glands. 
The  bacilli  from  these  glands,  which  had  been  passed  on  into  calves  and  guinea-pigs 
in  an  emulsion  of  the  tissues,  were  found  to  possess  the  cultural  characters  of  the 
bovine  tubercle  bacillus  and  the  high  virulence  of  that  bacillus  for  the  calf  and 
rabbit.  In  the  other  heifer,  fed  with  mixed  sputum  for  300  days,  retrogressive 
calcareous  tubercles  were  found  in  the  mesenteric  glands  ;  and  emulsion  of  these 
glands  produced  in  one  calf  limited  retrogressive  tuberculosis,  but  the  same  emulsion 
passed  through  a  guinea-pig  produced  in  another  calf  fatal  progressive  generalised 
tuberculosis. 

Re-investigation  of  two  of  the  cultures  of  this  virus  which  still  existed  has  not 
added  more  to  our  knowledge  than  was  available  at  the  time  of  the  issue  of  the 
Second  Interim  Report,  but  in  the  light  of  more  extended  observations  on  other 
viruses  and  of  new  facts  acquired  during  their  investigation  we  are  now  of  the 
opinion  that  the  results  obtained  are  to  be  accounted  for  by  the  presence  in  the 
human  sputum  as  used  for  feeding  of  a  small  number  of  bovine  tubercle  bacilli. 

With  regard  to  the  second  sputum  experiment  (H  17.  “  Sp.  B.”),  the  virus, 
which  we  placed  in  Group  III.,  was  slightly  virulent  at  first  and  became  virulent 
afterwards,  but  only  in  one  of  the  four  series  of  animals  through  which  the  virus 
was  passed.  The  tuberculous  material  consisting  of  mesenteric  glands  from  one  of 
the  four  cah'es  with  which  the  several  series  began,  after  passing  through  two 
guinea-pigs  in  succession,  was  injected  subcutaneously  in  the  form  of  an  emulsion 
into  a  calf  (Calf  339).  It  produced  a  limited  retrogressive  tuberculosis  and  a  culture 
from  the  tuberculous  organs  of  this  calf  (through  a  guinea-pig)  was  eugonic  and 
exhibited  low  virulence  for  calves  and  rabbits.  Clearly  the  virus  up  to  this  point 
possessed  the  characters  of  the  human  tubercle  bacillus.  Tuberculous  material 
from  Calf  339  was  injected  intravenously  in  the  form  of  an  emulsion  into  a  second 
calf,  and  from  this  animal  also  intravenously  and  in  the  form  of  an  emulsion 
successively  into  a  third,  fourth,  and  fifth  calf.  A  culture  derived  from  the  last  calf 
of  the  series  was  dysgonic  and  highly  virulent.  But  a  culture  isolated  from  a  rabbit 
which  had  been  inoculated  with  material  from  one  of  the  intermediate  calves  was 
eugonic  and  at  first  virulent  ;  after  16  months  cultivation  it  was  found  to  have  no 
higher  virulence  than  the  human  tubercle  bacillus.  This  strain  was  tested  again 
after  a  still  longer  period  of  subcultivation  and  was  proved  to  be  composed  of  slightly 
virulent  eugonic  bacilli  cnily. 

The  result  obtained  with  this  virus  is  not  so  readily  explained  as  in  the  case  of 
H  2.  “  Sp.  A.”,  on  the  assumption  that  the  original  material  (the  sputum)  contained 
bovine  as  well  as  human  tubercle  bacilli,  and  the  appearance  of  bovine  tubercle 
bacilli  might  possibly  have  been  the  consequence  of  an  accidental  contamination  of 
one  of  the  calves  during  the  course  of  the  experiment.  On  the  other  hand  it  might 
be  suggested  that  the  bovine  bacilli  were  present  in  the  sputum  in  such  small 
numbers  that  they  became  lodged  in  one  only  of  the  four  calves  fed  with  it  and 
needed  several  passages  through  animals  before  they  became  so  increased  in  numbers 
as  to  be  able  to  produce  their  characteristic  pathogenic  effects. 

Though  in  mixed  sputum  from  many  cases  of  pulmonary  tuberculosis  the 
majority  of  bacilli  present  are  doubtless  human  tul.)ercle  bacilli,  it  is  always  possible 
that  one  or  more  of  a  group  of  phthisical  patients  may  contribute  sputum  containing 
besides  the  human  bacillus  bacilli  of  the  bovine  type.  We  have  shown  indeed  that 
cases  of  pulmonary  tuberculosis  (H  127  and  H  128)  can  supply  sputum  yielding  no 
other  tubercle  Ijacillus  than  the  bovine. 


*  For  the  details  of  the  original  investigation  of  certain  of  these  viruses  see  Vol.  II.  of 
the  Appendix  to  tho  2nd  Interim  Report.  The  results  of  those  investigations  are  discussed  by 
l)r,  Cobbett  in  a  Report  sulimitted  by  him  to  the  Commission  in  1906  and  now  included  in  the 
Appendix  to  this  Report  (Vol.  III).  Recent  work  by  Dr.  A.  Stanley  Griffith  on  these  and 
other  similar  viruses  will  be  found  in  Vol.  Ill  of  the  Appendix,  p.  5. 
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20.  Five  other  viruses  which  presented  anomalous  features  remain  for  speciiil 
consideration  ;  tliree  of  these  were  discussed  in  our  Second  Interim  Ilcport  (H  10. 

A.D.”,  H  49.  “T.C.”,  H  16.  “  J.H.”)  ;  two  others  (H  60.  “  W.B.”  and  H  90. 
“  I.P.”)  were  investigated  after  that  Report  was  })uhlislied.  d’hose  jweviously 
described  in  our  Second  Interim  Report  and  placed  in  a  group  (Rroup  III)  by 
themselves  were  viruses  which,  after  aniiiiid  })assage,  became  more  \  indent  for  calves 
and  rabbits.  We  came,  in  that  Report,  to  no  debnite  conclusion  as  to  the 
i)iterpretation  of  the  experiments  recorded,  but  suggested  two  |)Ossi1)le  ex])lana- 
tions.  The  first  was  that  the  results  Avere  due  to  a  mixture  of  bacilli,  the  bovine 
tubercle  bacillus  and  the  human  tidaercle  bacillus,  and  that  during  the  passage 
through  the  series  of  calves  the  human  bacillus  was  lost  OAving  to  the  fact  that 
the  tissues  of  the  calf  arc  hostile  to  the  o'roAvth  of  this  bacillus,  the  bovine  bacillus 

o 

])ersisting  meaiiAvliile  in  the  tissues  of  the  calf  and  finally,  in  a])propriate  doses,  setting 
up  fatal  generalised  tubercidosis  in  that  animal.  The  second  possible  explanation 
discussed  by  us  Avas  that  the  cases  might  be  examples  of  modification,  that  the 
eugoiiic  hnman  bacillus,  introduced  successively  into  a  series  of  calves,  might  ha\’e 
become  modified  into  the  dysgonic  bovine  bacillus. 

The  subject  appeared  one  of  sucli  great  importance  thtit  special  investigations  were 
undertaken  l^y  Dr.  A.  Stanley  Griffith  to  determine  Avhether  the  cultures  used  Avere 
mixtures  of  the  two  kinds  of  l)acillus,  and  the  procedure  ado[)ted  may  be  shorfly 
<lescribed. 

In  a  mixture  of  boA’ine  and  human  tul)ercle  l)acilli  separation  of  the  tAVO 
types  (3f  bacillus  may  be  effected  in  one  or  other  or  all  of  tliree  AA'ays  : — (1)  Ry 
passing  the  culture  through  the  bodies  of  animals,  for  example  cah^cs  and  rabbits, 
which  permit  the  multiplication  of  the  bovine  bacillus  and  resist  that  of  the  human 
bacillus  ;  (2)  by  sub-culturing  on  a  glycerin  medium  which  is  more  favourable  to  the 
growth  of  the  liuman  bacillus  than  to  that  of  the  bovine  bacillus  ;  (6)  by  soAving 
the  culture  to  be  tested  on  the  flat  surface  of  a  medium  on  a  plate,  on  Avhich  any 
individual  colonies  that  develop  can  be  seen  and  sejiarated  for  investigation. 

These  experiments  Avere  successful  in  shoAving  that  in  viruses  H  16. 
A.D.’’,  11  60.  “  W.Ib”,  H  49.  “  T.C.”,  and  H  90.  “  I.P.”,  tvro  cases  of  l)ronchial 
gland  tuberculosis  and  tAA'o  cases  of  abdominal  tuberculosis,  the  tested  cultures  were 
a  mixture  of  the  bovine  bacillus  and  the  human  l)acillus.  Thus  Virus  H  13.  “  A.D.”, 
Avhich  in  culture  wais  eugonic  though  virulent,  after  inoculation  into  calves  and  rabbit: 
greAV  like  a  l)ovine  bacillus,  the  eugonic  element  or 

in  this  AA'ay  eliminated.  Ry  plate  . . 

a  passa.o'e  Calf  {301)  in  this  series  tAvo  sorts  of  colonies  AA'ere 


element  or  buman  bacillus  having  been 
cultivation  of  the  eu.o’onic  tubercle  bacillus  from 

obtained,  one  like  the 


bovine  l)acillus,  the  other  like  the  Iiuinau  bacillus.  In  the  case  of  Virus  H  60. 
“  AV.B.”  the  bovine  bacillus  Avas  se])arated  l)y  animal  inoculation  from  the  human 
bacillus  ;  by  plate  culture  both  the  human  bacillus  aiul  the  bovine  bacillus  Avere 
isolated.  A  similar  result  Avas  obtained  AAuth  ATrus  H  49.  “  T.C.”  and  Avith  Virus 
H  90.  “I.P.” 

A^iruses  11  13.  “A.D.”  and  H  49.  “  T.C.”,  therefore,  are  not  to  be  regarded 
as  instan(;es  in  Avhich  the  slightly  virulent  human  bacillus  l)ecame  transformed  in 
the  body  of  the  calf  into  the  dysgonic  virulent  bovine  bacillus.  On  the  contrary 
the  anomalous  results  recorded  in  our  Second  Interim  Report  are  to  be  explained 
hy  the  fact  that  the  viruses  each  contained  tAvo  elements,  the  boAune  tubercle  bacillus 
and  the  human  tubercle  bacillus. 

There  remains  one  virus  for  considerati(An,  viz.,  A'irus  II  16.  “-1.H.”  This  Avas 
obtained  fivAui  the  knee-joint  and  was  one  of  those  AAdiich,  as  stated  in  uur  Second 
Interim  RejAort,  Avas  at  first  only  slightly  Aurulent  but  became  on  passage  highly 
A’irulent.  AVhen  slightly  virulent  the  cidtures  AA-ere  eugonic,  that  is,  Avere  like  the 


human  tul)ercle  bacillus,  but  in  the 
Avere  virtdent  they  Avere  dysgonic  and 


ater  stages  of  the  })assage  when  the  cultures 
ike  the  l)ovine  tultercle  bacillus.  4'he  cultures 
re-iuA’estigation  after  a  lapse  of  2^  to  3  years  did 
obtained  in  the  first  investioation  ;  that  is,  one 

AAdulst  tAVO 
It  is  quite 


of  this  seri('s  Avhich  Avere  aAaailable  for 
not  yield  results  different  from  those 

culture  from  the  earlier  calf  in  the  passage  was  eugonic  and  non-virulent, 
cultures  from  animals  later  in  the  series  were  dvse^onic  and  virulent, 
clear  therefore  that  in  the  case  of  H  16  Ave  Avere  dealing  Avith  tAvo  different  kinds  of 
cultures,  the  human  tul)ercle  bacillus  and  the  bovine  tubercle  bacillus  ;  and  so  far  it 
may  be  concluded  that  the  virus  Avas  a  mixed  one.  As  an  original  culture  of  the 
A’irus  was  not  aA^ailable  for  investigation  AA'e  Avere  unable  to  determine  by  experiment 
whether  this  partieular  virus  Avas  a  mixture  or  not. 


2nd  Int.  Re)i 
]).  30. 


Api)endix, 
Vol.  HI. 
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Cases  of  Lupus. 


Appendix, 
Vol.  II. 


21.  Cases  of  lupus  are  considered  separately  from  the  other  cases  of  human 
tuberculosis  for  the  reason  that  they  present  certain  divergent  features  of  particular 
interest. 

The  cases  of  tuberculosis  which  have  already  been  considered  are  those  in  which 
the  disease  affected  the  internal  parts  of  the  body  :  the  internal  organs,  glands,  joints 
or  bone.  In  lupus  the  tuberculosis  is  usually  limited  to  the  skin.  It  runs  as  a  rule 
a  very  chronic  course  and  is  not  commonly  associated  with  internal  tuberculosis. 
It  may  persist  for  many  years  without  any  sign  of  disease  in  the  lungs  or  other 
parts  of  the  body,  and  indeed  even  the  lymphatic  glands  near  the  area  of  skin  affected 
by  lupus  are  not  usually  tuberculous. 

22.  The  investigation  was  conducted  with  great  care  and  completeness  by 
Dr.  A.  Stanley  Griffith.  Twenty*  cases  of  lupus  were  examined,  one  of  which  (H.  53) 
was  referred  to  in  our  Second  Interim  Report.  Of  these  cases  fourteen  were  females 
and  six  were  males.  The  ages  of  the  patients  when  they  first  came  under  our 
observation  were  as  follows  :  from  4  to  10  j^ears  of  age,  three  females  and 
four  males  ;  from  10  to  20  years,  five  females  and  two  males  ;  from  20  to 
40  years,  four  females  ;  and  two  females  were  aged  53  and  68  respectively.  The 
site  of  the  lupus  varied  considerably.  In  two  cases  the  disease  was  on  the  hip  and 
leg,  and  in  the  remainder  one  or  other  part  of  the  upper  half  of  the  body  was 
affected  :  the  face,  arm,  hand,  elbow  and  neck  ;  and  in  one  of  these  cases  the  buttock 
in  addition.  The  duration  of  the  disease  varied  considerably  in  the  different  cases, 
from  3  months  to  36  years.  Hone  of  the  cases  had  undergone  light  or  X-ray 
treatment,  whereby  the  character  of  the  bacilli  might  have  been  altered.  Some 
had  been  treated  by  scraping  or  curetting,  others  had  not  been  treated  at  all. 

23.  Our  investigations  of  cases  of  human  tuberculosis  other  than  lupus 
have  shown  that  from  internal  lesions  there  was  obtainable  one  or  other  type 
of  tubercle  bacillus,  either  the  bovine  tubercle  bacillus  or  the  human  tubercle 
bacillus  ;  that,  from  a  few  cases  only,  both  bovine  bacilli  and  human  tubercle  bacilli 
were  obtained.  The  identification  of  these  bacilli  from  internal  tuberculosis  of  the 
human  subject  was  based  on  certain  experimental  data  :  viz.,  the  cultural  characters 
of  the  bacillus  and  its  pathogenic  effects  when  injected  into  animals.  It  is  not 
necessary  to  repeat  here  what  has  already  been  said  on  this  point.  For  the  present 
purpose  the  following  considerations  may  be  emphasized  :  the  bovine  bacillus  on 
the  one  hand  possesses  characteristic  cultural  features  and  when  subcutaneously 
injected  is  highly  virulent  for  the  calf  and  the  rabbit  in  certain  defined  doses,  and 
for  the  monkey  and  guinea-pig  in  very  small  doses.  On  the  other  hand  the  human 
tubercle  bacillus  grows  more  luxuriantly  on  artificial  media  than  the  bovine  bacillus 
and  when  subcutaneously  administered  is  only  slightly  virulent  for  the  calf  and 
rabbit,  but  is,  like  the  bovine  bacillus,  highly  virulent  for  the  monkey  and  guinea-pig 
in  very  small  doses.  These  facts  need  to  be  borne  in  mind  when  considering 
the  results  of  our  investigation  of  lupus  cases.  For  it  has  been  found  that  the 
bacilli  isolated  from  certain  cases  of  lupus  exhibit  a  pathogenicity  or  degree  of 
virulence  differing  from  that  which  would  have  been  antici})ated  from  a  study  of 
their  cultural  characters  alone.  The  following  table  shows  the  general  results 
obtained  :  — 


Classification  of  Lupus  Viruses  according  to  Cultural  Characters  and  Virulence. 


Virus. 

Cultural  Characters. 

Virulence  for  the  Calf,  Rabbit,  Monkey  and  Guinea-pig. 

(1.) 

H  110.  ... 

Bovine  (Class  I.)* 

Like  the  bovine  bacillus  virulent  for  the  calf, 
rabbit,  monkey  and  guinea-pig. 

*  See  2iid  Interim  Report  Appendix,  Vol.  III.,  page  5. 

*  Material  from  one  other  case  of  lupus  (H  113.  “  O.S.”)  was  obtained,  but  guinea-pigs 
inoculated  with  it  did  not  develop  tuberculosis.  No  tubercle  bacilli  were  seen  in  a  smear 
preparation  made  from  the  material. 
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Classification  of  Lupus  Viruses  according  tv  Cultural  Characters  and 

Virulence — continued. 


Virus. 


(2.) 

H  100.  “  R.S.” 
H  105.  “  G  S.” 
H  53  “  D.H.” 

H  107.  “  H.H.” 
H  108.  “  H.R.” 
H  85.  “  H.B.” 


c;5.) 

Hill.  “S.E.” 


(1.) 

H  91.  “  H.S.” 


(5.) 

H  99.  “  L.K.” 
H  92.  “  D.N.” 


(6.) 

H  109.  “  M.W.” 
H  112.  “B.B.” 
H  71.  “  L.V.” 

H  101.  “E.G.” 
H  114.  A.U.” 


C-) 

H  103.  “  N.S.” 
H  106.  “  K.R.” 
H  84.  “  M.S.” 

H  102.  “  N.H.” 


Cultural  Characters, 


...  Bovine  (Class  II.) 
Bovine  (Class  I.) 
Bovine  (Class  III.) 
Bovine  (Class  II.) 
Bovine  (Class  II.) 
Bovine  (Class  II.) 


Bovine  (Class  III.) 


Bovine  (Class  III.) 
Slightly  pig¬ 
mented  growth 
on  serum. 


Human  ... 


Human 


Human  ... 


I 


Virulence  for  the  Calf,  Rabbit,  Monkey  and  Guinea-pig'. 


All  these  had  lower  virulence  for  the  calf  than 
the  bovine  bacillus.  In  rabbits  although  general¬ 
ised  tuberculosis  was  produced  the  duration  of 
life  was  longer  than  with  the  bovine  bacillus.  In 
guinea-pigs  and  monkeys  the  disease  was  less 
severe  than  with  a  similar  dose  of  the  bovine 
bacillus  or  of  the  human  liacillus. 


For  the  calf  this  had  low  virulence,  not  higher 
than  that  of  the  human  tubercle  bacillus. 
Intravenously  in  ralibits  fatal  tuberculosis  was 
produced  ;  subcutaneously,  chronic  tuberculosis. 
Adrulence  for  the  monkey  and  guinea-pig  was 
lower  than  that  of  either  the  bovine  or  the 
human  tubercle  bacillus. 


This  had  low  virulence  for  the  calf,  no  greater  than 
that  of  the  human  tubercle  bacillus,  and  for  the 
rabbit  lower  than  that  of  the  human  tubercle 
bacillus.  For  the  guinea-pig  lower  and  for  the 
monkey  much  lower  virulence  than  either  the 
human  or  bovine  tubercle  bacillus. 


These  resembled  the  human  tubercle  bacillus  in 
virulence  for  the  calf,  rabbit,  monkey  and 
guinea-pig. 


These  resembled  the  human  tubercle  bacillus  in 
virulence  for  the  calf  and  rabbit.  They  were  less 
virulent  for  the  monkey  and  guinea-pig  than  the 
human  bacillus. 


These  had  very'  low  virulence  for  the  calf  and 
rabbit,  and  lower  vii'ulence  for  the  monkey  and 
guinea-pig  than  the  human  tubercle  bacillus. 
H  102.  “  N.H.”  was  the  least  virulent  of  all  the 
lupus  cultures. 


24.  The  bacilli  isolated  from  these  several  lupus  cases  retained  their  cultural 
characters  after  repeated  subcultivation  and  also  after  residence  in  the  animal  Itody. 
Numerous  cultures  were  made  from  lesions  in  the  calves  and  other  animals  inoculated 
and  the  cultures  thus  obtained  jtreserved  the  cultural  characters  of  the  Ijacilli  isolated 
from  the  original  material.  Despite  this  cultural  constancy,  it  is  evident  from  a 
consideration  of  the  results  shown  in  the  Table  that  only  three  of  the  viruses 
behaved  pathogenically  like  the  types  of  the  bacilli  (the  bovine  l)acillus  and  the  human 
bacillus)  which  are  found  in  the  internal  lesions  of  human  tul)erculosis.  These 
viruses  are  H  110.  “  which  is  identical  with  the  bovine  bacillus  in  cultural 

characters  and  in  virulence,  and  H  90,  ‘kL.K.”  and  H  92.  “  D.N.”,  Avhicli  are 
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in  cultural  characters  and  in  virulence  identical  with  the  human  tubercle 
bacillus. 

25,  Of  the  remaining’  seventeen  lupus  viruses  we  found  eight  showing  the 
characters  of  the  bovine  tubercle  bacillus  in  culture,  but  differing  from  the  bovine 
bacillus  in  their  effects  when  injected  into  calves  and  rabbits,  monkeys  and  guinea- 
pigs.  As  regards  certain  of  these  eight  viruses,  some  of  those  included  in  (2)  of  the 
Table  showed  a  very  wide  range  in  their  virulence  for  the  calf.  For  instance,  in  the 
case  of  virus  H  100.  “R.S.”,  one  calf  (^1523')  developed  fatal  generalised  tuberculosis 
from  a  dose  of  50  milligrammes  ;  three  other  calves,  one  of  which  [1419)  received  a 
dose  of  50  milligrammes  and  two  [1409  and  1547)  a  dose  of  100  milligrammes  each, 
were  killed  in  95  to  122  days  and  showed  generalised  tuberculosis  of  a  not  very 
severe  type,  progressive  in  one,  retrogressive  in  the  other  two.  With  another  virus 
(H  53  “  D.H.  b,”)  fatal  generalised  tuberculosis  followed  in  52  and  63  days 
respectively  from  a  dose  of  50  milligrammes  in  two  [1507  and  1545)  out  of  three 
calves ;  whereas  the  third  calf  [1535)  receiving  a  similar  dose  showed  slight 
generalised  but  retrogressive  tuberculosis. 

With  none  of  the  other  of  these  dysgonic  lupus  viruses  was  fatal  tuberculosis 
produced  in  the  calf  by  doses  of  from  48  to  96  milligrammes  within  90  days. 
Certain  of  these  animals  showed  only  retrogressive  and  limited  tuberculosis  not  fatal 
within  the  90  days  ;  uhile  in  other  calves  again  there  were  intermediate  effects,  z'.e.,  the 
disease  was  widespread  but  not  fatal  within  90  days.  A  minimal  result  was  obtained 
in  one  calf  [1331)  injected  with  96  milligrammes  (H  85.  “  H.B.”)  ;  the  animal 
killed  90  days  after  inoculation  showed  disease  limited  to  the  site  of  inoculation  and 
the  nearest  gland.  Another  calf  [1289)  injected  with  a  dose  of  50  milligrammes  of 
culture  of  the  same  virus  showed  slight  retrogressive  generalised  tuberculosis  in 
94  days.  Slight  effects  such  as  these  are  not  obtained  in  calves  with  these  doses  of 
the  bovine  tubercle  bacillus  when  derived  from  the  lesions  of  bovine  tuberculosis, 
and  there  can  be  no  question  therefore  as  to  the  feeble  virulence  of  many  of  these 
dysgonic  lupus  viruses.  In  this  respect  the  experiments  performed  on  rabbits 
confirm  the  results  obtained  in  calves,  ne.,  as  regards  the  wide  and  lower  range 
of  virulence  of  the  viruses. 

Moreover,  feeble  virulence  was  especially  well  seen  when  certain  of  these 
viruses  were  injected  into  guinea-pigs  and  monkeys  ;  for  instance,  with  viruses 
H  111.  “S.E.”  and  H  91.  “H.S.”,  both  of  which  viruses  were  in  culture  bovine 
in  character.  The  first  (H  111)  had  virulence  for  the  calf  and  for  the  rabbit 
lower  than  that  of  the  bovine  and  for  the  calf  not  higher  than  that  of  the  human 
bacillus,  but  its  virulence  for  the  monkey  and  guinea-pig  was  less  than  that  of  the 
human  bacillus.  The  second  (H  91)  had  low  virulence  for  the  calf  and  rabbit,  ^.c., 
not  greater  than  that  of  the  human  bacillus,  while  for  the  guinea-pig  and  monkey 
it  had  lower  virulence  than  the  human  bacillus. 

26.  In  view  of  the  above  facts  and  on  a  working  assumption  that  the  dysgonic 
mbercle  bacilli  found  in  lupus  might  be  degraded  bovine  bacilli,  it  was  sought  to 
increase  their  virulence  by  passage  through  animals.  Certain  of  the  viruses  were 
accordingly  thus  tested,  the  tissues  of  calves  and  rabbits  being  regarded  as  most  likely 
to  induce  intensification  of  their  virulence.  These  viruses  were  the  six  which  are  shown 
in  the  Table  (2).  One  experiment  with  Virus  H  100.  “  R.S.”  may  be  quoted  to 
illustrate  the  result  obtained.  The  culture  derived  from  the  original  material  through  a 
guinea-pig  was  injected  subcutaneously  into  a  calf  [1409)  in  a  dose  of  100  milli¬ 
grammes.  The  animal  was  killed  in  119  days  and  only  a  limited  tuberculosis  was 
found  :  a  cyst  at  the  seat  of  inoculation,  a  few  tuberculous  lesions  in  the  nearest 
glands  and  in  the  lungs,  and  in  a  few  lymphatic  glands  of  the  body — a  result  very 
different  from  that  which  follows  inoculation  with  100  milligrammes  of  a  culture  of 
bovine  tubercle  bacilli.  A  culture  obtained  from  the  mediastinal  gland  of  this  calf 
was  inoculated  into  another  calf  [1543)  in  a  dose  of  50  milligrammes.  This  second 
calf  was  killed,  when  dying,  in  34  days  and  showed  general  miliary  tuberculosis. 
Two  other  experiments  with  the  same  virus  on  similar  lines  lasting  respectively 
73  and  122  days  gave  like  results.  The  cultures  obtained  from  the  passage 
animals  in  each  series  were  also  fully  virulent  for  rabbits.  In  another  exj)eriment 
the  virulence  of  Virus  H  100  was  found  increased  for  the  rabbit  by  residence 
for  337  days  in  the  body  of  the  rabbit.  Apparently,  therefore,  residences  in 
a  calf  for  73,  119  and  122  days  of  the  bacilli  obtained  from  the  lupus  lesion 
was  sufficient  to  raise  the  virulence  of  the  bacillus  to  that  of  the  bovine  tubercle 
bacillus,  and  residence  in  the  rabbit  for  337  days  had  like  effect. 
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Similar  results  were  obtained  with  Virus  H  108.  “  11.11.” 

But  in  the  cases  of  Viruses  H  105.  ‘Md.S.”,  H  53.  “  D.H.”,  H  107.  “  H.H.” 
and  H  85.  “  H.B.”,  the  result  was  dillerent ;  neither  a  single  residence  in  the  calf  or 
rabbit,  nor  passage  through  a  series  of  calves,  led  in  these  cases  to  an  increase  of 
virulence  up  to  the  standard  of  the  bovine  tubercle  bacillus.  Iji  one  case,  however 
(H  105.  “  G.S.”),  the  virulence  for  the  rabbit  was  slightly  increased  by  passage 
through  the  calf,  and  in  another  (H  53.  “D.II.a”),  fjr  the  monkey  by  passage 
through  the  monkey. 

To  sum  u])  the  results  obtained  in  tli.ese  nine  cases  of  lupus  in  Avhich  a  bacillus 
was  obtained  presenting  the  cultural  characters  of  the  Ijovine  tubercle  bacillus,  in 
only  one  case  did  the  bacillus  olrtained  from  the  original  material  possess  the  high 
virulence  as  Avell  as  the  cultural  characters  of  the  bovine  tul)ercle  bacillus.  The 
other  eight  viruses,  though  their  bacilli  exhibited  and  retained  the  cultural  characters 
of  the  bovine  tubercle  bacillus,  proved  less  virulent  tlian  that  bacillus  not  only  for 
the  calf  and  rabbit  but  also  for  tlie  monkey  and  guinea-pig.  It  was  found  possilde 
in  tAvo  cases  to  increase  the  virulence  of  the  culture  from  the  original  material  Ijy 
residence  in  the  tissues  of  the  calf  and  ralibit  so  as  to  bring  it  iij)  to  the  high 
Aurulence  of  the  bovine  tubercle  liacillus. 

27.  There  remain  for  consideration  eleven  lupus  Auruses  the  original  cultures 
from  Avhich  manifested  the  cultural  characters  of  the  human  tubercle  liacillus.  All 
these  shoAved  Ioav  virulence  for  the  calf  and  rabliit,  agreeing  in  this  resjiect  Avith  the 
human  type  of  the  bacillus,  though  some  of  them  exhibitetl  for  these  animals  much 
less  virulence  than  that  bacillus.  They  differed,  too,  from  the  human  tubercle 
bacillus  in  that  generallj'  Giey  had  a  loAver,  some  of  them  a  much  loAver  (the  four 
viruses  in  7  of  the  Table),  virulence  for  the  monkey  and  guinea-pig. 

The  effects  of  the  lupus  viruses  on  rhesus  monkeys  are  of  especial  interest. 
With  the  exception  of  the  three  (H  110,  H  99,  and  H  92)  Avhich  produced  fatal 
general  tuberculosis  in  these  animals  in  no  Avise  differing  from  that  set  uj)  by  human 
or  boAune  tubercle  bacilli,  none  of  the  viruses,  17  in  number,  aa^is  equal  in  virulence  h.) 
the  human  or  to  the  boAune  tubercle  bacillus.  Progress! A^e  generalised  tuberculosis  Avas, 
it  is  true,  jAroduced  by  each  of  these  viruses,  but  this  led  to  a  fatal  result  only  after 
longer,  and  in  some  cases  much  longer,  periods  than  the  tuberculosis  caused  by  the 
typical  bovine  or  typical  human  tubercle  bacillus.  Eight  of  these  17  viruses  had  the 
cultural  characters  of  the  bovine  tubercle  bacillus  ami  nine  had  those  of  the  human 
tul)ercle  bacillus.  These  effects  on  monkeys  supply  further  evidence  that  viruses 
may  possess  a  Aurulence  differing  from  that  Avhich  was  to  haA^e  been  antici[)ated  from 
the  cultural  characters  of  the  bacillus. 

It  may  be  noted  that  the  bacillus  of  one  virus,  H  84.  after  residence 

in  a  monkey  (i45)  for  139  days  was  found  to  be  increased  in  virulence,  the  virulence 
being  then  raised  to  that  of  the  human  tubercle  bacillus  for  the  monkey  and 
guinea-pig. 


SECTION  IV. 

Swine  Tuberculosis. 

28.  Tuberculosis  is  not  an  uncommon  disease  in  sAvine,  and  the  lesions  from  63 
individual  cases  were  in\-estigated.  Four  of  these  have  to  be  excluded  from  con¬ 
sideration  oAving  to  the  fact  that  cultures  Avere  not  obtained.  There  remain  59  cases 
AAdiich  were  completely  examined  as  regards  the  tvpe  of  bacillus  isolated  from  the 
lesions. 

In  swine  the  commonest  method  of  infection  is  by  ingestion  of  tuberculous 
material,  and  the  parts  first  affected  are  the  lymphatic  glands  in  close  relation  to  the 
alimentary  tract  (submaxillary,  pharyngeal,  and  mesenteric).  The  abdominal 
organs,  es])ecially  the  spleen,  are  not  infrequently  involved,  and  in  many  cases  the 
organs  of  the  thorax  as  well. 

29.  The  specimens  investigated  were  obtained  in  all  cases  from  the  slaughter¬ 
house,  and  Avere  taken  from  the  carcases  of  animals  sent  there  for  the  purpose  of 
being  slaughtered  for  food.  It  was  found  impossible  to  obtain  a  complete  post¬ 
mortem  record  of  each  pig  the  lesions  of  which  were  used  for  investigation.  In  a 
certain  number  of  the  cases  the  disease  Avas  stated  to  have  been  localised  in  the 
glands  of  the  neck  and  in  certain  others  it  Avas  stated  to  haAm  been  generalised. 
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In  some  of  the  former,  the  internal  organs  having  been  removed  before  examination 
of  the  carcass  was  made,  lesions  may  possibly  have  been  present  elsewhere  in 
the  body.  The  investigation  of  these  local  lesions  can  therefore  be  held  to  concern 
only  the  disease  which  had  affected  the  glands  in  question.  In  the  generalised 
cases  on  the  other  hand,  that  is  where  the  material  was  obtained  from  lesions  of  the 
internal  organs,  the  investigation  must  be  considered  as  dealing  wdth  the  generalised 
disease  as  it  occurs  in  the  pig. 

In  26  cases  the  disease  was  stated  to  have  been  localised  ;  in  25  of  these 
the  lesions  submitted  for  examination  were  in  the  submaxillary  glands  and  in  one 
in  the  mesenteric  glands  only.  In  33  cases  the  disease  was  generalised  ;  in  the 
majority  of  these  it  was  of  moderate  severity,  although  in  a  few  instances  there 
were  only  scattered  lesions  throughout  the  body. 

30.  The  material  used  in  the  investigation  of  the  59  cases  was  obtained  from 
the  following  parts  : — Submaxillary  glands,  44  cases  ;  bronchial  glands,  4  cases  ; 
spleen,  2  cases  ;  mesenteric  glands,  2  cases  ;  submaxillary  and  bronchial  lymphatic 
glands,  1  case  ;  skin,  bone,  joint,  lung,  udder,  and  inguinal  gland,  1  case  each. 
Cultures  were  obtained  direct  from  the  original  material  in  all  but  four  instances  ;  in 
these  four  cases  they  were  obtained  after  the  inoculation  of  the  original  material  into 
guinea-pigs.  In  securing  cultures  in  swine  tuberculosis  it  is  of  importance  to  obtain 
them  direct  from  the  original  material  if  practicable,  for  the  reason  that  the  pig  is 
capable  of  harbouring  more  than  one  type  of  tubercle  bacillus,  and  one  of  the  types 
of  bacillus  (namely  the  avian)  might  escape  detection  if  guinea-pigs  were  inoculated 
for  the  purpose  of  cultures  being  grown  from  the  lesions  produced  in  them.  In 
the  guinea-pig  the  avian  bacillus  does  not  induce  progressive  tuberculosis  and  the 
lesions  produced  may  be  minimal. 

The  cultures  which  were  obtained  from  these  lesions  were  observed  as  to  their 
mode  of  growth  and  were  used  for  inoculation  into  guinea-pigs,  rabbits,  calves,  fowls 
and  other  animals  in  order  to  determine  the  characters  of  the  bacilli  present,  whether 
bovine,  human,  avian,  or  a  mixture  of  these. 

31.  The  results  thus  obtained  are  shown  in  the  following  table: — 


Degree  of  Tuberculosis  in 
the  Pig. 

Bovine  Virus. 

Human 

Virus. 

Avian 

Virus. 

Mixed  Avian 
and  Bovine. 

Local  Tuberculosis 

18  cases 

3  cases 

5  eases 

— 

26 

Generalised  Tuberculosis 

32  „ 

— 

— 

1  case 

33 

50  cases 

3  cases 

5  cases 

1  case 

59 

From  this  Table  it  is  evident  that  all  three  types  of  bacillus  are  capable  of  infecting 
the  jDig — the  bovine  tubercle  bacillus,  the  human  tubercle  bacillus,  and  the  avian 
tubercle  bacillus. 

32.  The  cases  of  infection  by  the  bovine  tubercle  bacillus  were  by  far  the  most 
numerous:  50  cases  out  of  59.  Though  in  many  of  these  50  cases  the  only  tubercu¬ 
lous  lesion  detected  at  the  time  of  slaughter  was  in  the  suhinaxillary  lymphatic 
glands,  in  many  others  of  the  50  this  bacillus  had  produced  generalised  tuberculosis, 
and  in  our  experience  the  bovine  bacillus  only  has  been  found  to  be  the  cause  of 
natural  generalised  tuberculosis  in  pigs. 

The  cultures  obtained  from  all  these  50  cases  were  identical  in  mode  of  growth 
with  the  bovine  tubercle  bacillus.  They  were  also  identical  in  virulence  with  the 
bovine  tubercle  bacillus,  with  one  exception.  Virus  P.  XIV.  The  original  culture 
of  this  virus  in  doses  of  50  milligrammes  produced  in  four  calves  generalised  tuber¬ 
culosis  but  the  disease  was  less  severe  and  of  longer  duration  than  that  set  up  in 
this  animal  by  a  similar  dose  of  the  bovine  tubercle  bacillus.  A  culture  from  one 
of  the  inoculated  calves  when  injected  into  two  other  calves  caused  fatal 
generalised  tuberculosis  similar  to  that  caused  by  a  like  amount  of  culture  of  the 
bovine  bacillus. 

33.  In  three  cases  of  local  swine  tuberculosis,  the  human  tubercle  bacillus  alone 
w^as  found.  The  bacilli  isolated  from  these  cases  had  the  cultural  characters  of  the 
human  type  and  a  low  degree  of  virulence  for  the  calf  and  rabbit.  One  of  these  viruses 
(P.  XLI)  though  it  showed,  like  the  other  two,  a  slight  degree  of  virulence  for  the 
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calf  and  ral>bit,  ])roduced  in  tlie  pig  after  subcntaneuns  inoculation  a  severe 
tuberculous  pneumonia  in  three  different  instances,  a  result  wliicli  lias  not  occurred 
in  our  experiments  from  inoculation  into  pigs  of  the  human  bacillus  obtained  from 
human  tuberculosis.  The  culture  from  the  last  pig  of  the  series  was  non-virulent 
for  rabbits  like  the  human  tubercle  bacillus  and  resembled  that  bacillus  in  cultural 
characters.  One  of  the  thi’ee  viruses  (1*.  IV)  jiroduced  rather  more  severe  results 
in  calves  and  rablhts  than  had  usually  occurred  in  our  other  experiments  with  the 
human  tubercle  bacillus,  but  the  difference  was  not  great. 

o4.  From  five  cases  of  local  swine  tuberculosis  a  bacillus  was  obtained,  which, 
in  mode  of  growth  and  virulence  for  animals,  was  identical  with  the  avian  bacillus, 
as  described  in  this  Report  on  page  7. 

d5.  There  remains  for  consideration  one  case  of  swine  tuberculosis  (P.  XJ.II) 
in  which  both  avian  and  bovine  bacilli  were  obtained  as  a  mixed  culture  from  the 
submaxillary  lymphatic  glands.  This  occurred  in  a  pig  al)out  eight  months 
old,  in  which  the  lungs  and  liver  were  stated  to  have  been  also  very  slightly  affected 
with  tuberculosis.  The  original  culture  on  serum  was  bovine  in  appearance  (the 
avian  element  growing  badly  on  this  medium),  and  caused  in  rabbits  and  guinea-])igs 
effects  like  those  produced  by  the  bovine  bacillus.  The  avian  element  in  the 
culture  Avas  se})arated  in  a  pure  form  by  subculture  on  glycerin  agar  incubated  at 
42^  C.  It  produced  characteristic  effects  in  fowls  and  guinea-pigs,  and  from  one 
of  these  guinea-pigs  a  pure  cidture  of  the  avian  bacillus  was  isolated. 

This  result  is  of  some  importance  in  connection  with  the  instances  of  mixed 
viruses  already  described  in  discussing  Human  Tuberculosis,  and  it  illustrates  the 
difficulty  of  deciding  the  nature  of  the  virus  in  certain  cases  without  special  and,  it 
may  be,  prolonged  inAmstigation,  as  the  following  considerations  sIioav. 

When  a  culture  isolated  from  a  tuberculous  lesion  is  found  to  groAv  on  rejAeated 
subcultiA^ation  like  a  bovine  tubercle  bacillus,  it  might  be  concluded  that  the  aA'ian 
tubercle  bacillus  is  not  present.  Rut  this  conclusion  might  not  be  correct,  for  as 
the  avian  tubercle  bacillus  grows  badly  on  serum  it  woidd  not  be  recognisable  in 
a  culture  on  that  medium  if  present  only  in  a  small  proportion,  as  in  the  original 
culture  of  \drus  1’.  XIHL  Similarly,  when  the  culture  isolated  grows  like  the 
human  tubercle  bacillus,  the  eugonic  and  luxuriant  groAvth  of  the  culture  may  hide 
the  presence  of  the  bovine  or  of  the  avian  tubercle  bacillus. 

Thus  it  is  not  ahvays  safe  to  infer  from  the  mere  appearance  of  a  culture  that  a 
bovine  or  an  avian  element  is  not  present  in  it  ;  in  a  case  of  doul)t  the  only  means 
of  determining  this  is  to  test  the  Aurulence  of  the  culture  in  calves,  fowls,  andralAbits, 
-or  to  separate  the  tAVo  elements  b}'  one  or  other  of  the  methods  already  described. 

3(1.  The  results  of  our  investigation  of  Swine  Tuberculosis  are  clear,  and  may  be 
summarised  as  folloAVs  : — 

All  three  tyj^es  of  tubercle  bacilli  are  ca})able  of  infecting  the  ])ig,  but  the 
human  bacillus  and  the  avian  bacillus  are  less  frec|uently  found  in  this  animal  than 
the  bovine  l)acillus.  Tdie  bovine  tubercle  bacillus,  though  in  many  pigs  it  may  liaAm 
caused  no  more  than  a  localised  lesion  in  the  submaxillary  lymphatic  glands  at  the  time 
of  slaughtering  the  animal,  nevertheless  in  many  instances  produces  a  severe  and 
generalised  disease.  One  case  of  mixed  infection  with  bovine  and  avian  tubercle 
bacilli  Avas  met  Avith  and  a  mixed  infection  with  human  and  bovnne  tubercle  bacilli 
must  be  considered  possil)le  in  the  pig,  although  it  Avas  not  found  in  anj^  of  the  cases 
investigated  by  us. 


SECTION  V. 

Equine  Tuberculosis. 

37.  In  horses  tuberculosis  is  in  most  cases  primarily  an  affection  of  the  glands  Appendix, 
and  oi’o'ans  in  connection  with  the  alimentarv  tract,  the  abdominal  ore’ans  beino-  Vol.  IV,  p.  5. 
chiefly  affected.  FiAm  cases  of  equine  tuberculosis  were  investigated  (E  1  to  E  V). 

In  one  there  AA'ere  tuberculous  lesions  in  the  mesenteric  glands  and  spleen  ;  in  a 
second  case  the  mesenteric  glands  alone  Avere  affected  ;  in  a  third  case  the  spleen 
was  the  only  tuberculous  organ  ;  and  in  two  cases  the  mesenteric  glands,  spleen  and 
lungs  Avere  affected,  the  disease  having  become  generalised. 

In  three  cases  the  material  investigated  AA^as  from  the  tuberculous  mesenteric 
glands,  in  one  case  from  the  sjAleen,  and  in  another  case  from  the  lungs,  spleen, 
and  mesenteric  gland. 
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o8.  In  four  cases  the  material  was  first  injected  into  guinea-pigs  and  cultures- 
were  obtained  from  these  animals  ;  in  one  instance,  Virus  E  V,  the  culture  was  obtained 
direct  from  the  original  material.  In  all  cases  the  cultures  obtained  grew  like  those 
of  the  bovine  tubercle  bacillus.  Two  of  the  viruses  (E  II  and  E  III)  belonged 
culturally  to  Class  I  of  the  bovine  series,  which  comprises  cultures  that  grow  the  least 
easily  ;  one  (E  I)  belonged  to  Class  II  and  two  (E  IV  and  E  V)  belono-ed  to 
Class  III,  in  that  they  behaved  like  the  most  readily  growing  bovine  bacilli. 
In  all  cases  the  bacilli  obtained  from  the  experimental  animals  retained  their 
cultural  characters  after  prolonged  subculturing,  and  none  showed  variation  in 
their  mode  of  growth  even  in  prolonged  passage  experiments  such  as  were  carried 
out  with  Viruses  E  II  and  E  IV. 

39.  The  results  of  the  experiments  performed  in  testing  the  potency  of  the 
bacilli  of  these  equine  viruses  show  that  notwithstanding  the  similarity  of  their 
cultural  behaviour  their  virulence  is  not  in  all  cases  parallel  with  that  of  the  bovine 
bacillus. 

The  bacilli  isolated  from  Viruses  E  I,  E  III,  and  E  V  were  exactly  similar  to 
the  bovine  tubercle  bacillus  in  their  virulence  for  rabbits  and  guinea-pigs.  Viruses 
E  I  and  E  III  were  also  tested  on  calves  and  pigs,  and  in  these  animals  caused,, 
like  the  bovine  bacillus,  a  fatal  generalised  tuberculosis.  Virus  E  V  was  not  tested 
on  pigs  and  calves,  but  the  acute  tuberculosis  which  was  produced  by  it  in  rabbits 
was  so  definite  in  type  as  to  suffice  for  identifying  it  with  the  bovine  bacillus. 
Virus  E  I  was  also  tested  on  a  pony  which  received  10  milligrammes  of  culture 
intravenously.  This  pony  died  in  17  days  of  acute  tuberculosis,  an  effect  similar  to 
that  which  was  produced  in  this  way  in  the  horse  by  the  bovine  tubercle  bacillus. 
Virus  E  III,  in  a  dose  of  1  milligramme  subcutaneously  injected,  produced  acute 
tuberculosis  in  a  lemur,  death  occurring  in  28  days. 

40.  Viruses  E  II  and  EIV  did  not  behave  like  the  three  viruses  above  mentioned, 
nor  like  the  bovine  tubercle  bacillus,  when  injected  into  animals  ;  and  they  must  be 
considered  separately. 

Virus  E  IJ,  which  in  culture  was  found  to  belong  to  the  class  of  most  dysgonic 
bovine  bacilli,  was  inoculated  into  seven  calves.  Two  of  these  calves  {404  and  406) 
inoculated  subcutaneously  with  10  milligrammes  of  culture,  showed  when  killed  in 
about  90  days  only  a  very  slight  amount  of  disease.  Five  other  calves,  of  which  three 
received  50  milligrammes  each,  one  20  milligrammes  and  one  100  milligrammes  sub¬ 
cutaneously,  remained  in  good  health  after  their  inoculation,  and  showed,  when  killed 
in  from  90  to  100  days,  only  a  slight  amount  of  disease  which  was  apparently  retro¬ 
gressive  ;  an  effect  similar  to  that  produced  in  calves  by  the  subcutaneous  injection 
of  an  equal  dose  of  the  human  tubercle  bacillus.  This  result,  namely,  that  a  culture 
typically  bovine  in  appearance  should  have  uniformly  produced  only  slight  disease 
when  injected  into  calves,  is  a  notable  circumstance. 

For  rabbits  Virus  E  II  was  only  moderately  virulent,  for  although  it  caused  fatal 
generalised  tuberculosis  by  intravenous  and  intraperitoneal  inoculation,  the  duration 
of  life  was  longer  and  the  extent  of  the  disease  less  than  in  the  case  of  rabbits 
inoculated  with  the  bovine  tubercle  bacillus.  After  subcutaneous  inoculation  the 
amount  of  disease  produced  by  E  II  varied  very  greatly  being  sometimes  acute,  but 
usually  chronic. 

For  monkeys  also  this  virus  was  less  virulent  than  the  bovine  bacillus.  After 
subcutaneous  inoculation  the  course  of  the  disease  was  less  acute  than  after  inoculation 
with  the  bovine  bacillus,  but  it  was  invariably  fatal  in  the  end.  The  disease  set  up 
by  feeding  was  still  more  chronic  in  its  course. 

Although  in  pigs  and  guinea-pigs  subcutaneous  inoculation  of  this  virus  pro¬ 
duced  in  every  case  fatal  generalised  tuberculosis,  the  disease  ran  a  chronic  course. 

It  may  be  said,  therefore,  that  the  ^drus  of  E  II,  although  growing  like  the 
bovine  tubercle  bacillus,  produced  much  less  severe  effects  than  that  bacillus  when 
inoculated  into  animals,  its  slighter  virulence  for  the  calf  being  especially  well 
marked. 

41.  Similar  experiments  were  performed  with  the  virus  of  E  IV.  Six  calves 
were  inoculated  subcutaneously,  two  with  doses  of  10  milligrammes,  and  four  with 
doses  of  50  milligrammes.  Five  of  these  remained  well,  and  when  killed,  in  about 
three  months,  showed  slight  non -progressive  tuberculosis.  The  sixth  calf  died  in  89 
days  of  a  severe  tuberculous  pneumonia,  but  with  very  little  disease  elsewhere.  This 
result  is  possibly  to  be  explained  on  the  assumjition  tha^  the-  injection  was 
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accidentally  intravenous  as  well  as  subcutaneous.  It  is  clear  that  the  virus  of  E  IV, 
like  that  of  E  II,  was  not  as  virulent  for  the  calf  as  the  bovine  tubercle  bacillus. 

For  rabbits  this  virus  was  only  moderately  virulent,  the  results  in  that  animal 
being  similar  to  those  obtained  with  the  virus  of  E  II. 

The  baboon  and  rhesus  monkey  were  less  suscejdible  to  this  virus  than  to  the 
bovine  bacillus.  For  exani|)le,  a  baboon  {  74)  fed  with  a  dose  of  1  milligramme  of 
culture  was  killed  in  448  days  when  still  ap})areiJtly  in  good  health  ;  j)ost  mortem 
there  was  found  very  slight  and  nou-])rogressive  tuberculosis.  The  culture  obtained 
from  lesions  in  this  animal  was  unchanged  in  character  as  compared  with  the  (jriginal 
culture,  and  was  not  increased  in  virulence  for  the  calf  or  raldat. 

A  ims  FI  IV,  like  Virus  E  II,  j)roduced  generalised  tul)erculosis  in  pigs  and 
guinea-])igs.  It  also  j)roduced  generalised  tuberculosis  in  horses  both  by  intravenous 
inoculation  (10  milligrammes)  and  l)y  subcutaneous  inocidation  (50  milligrammes), 
while  F]  II  produced  a  similar  effect  by  intravenous  inoculation.  Both  E  II  and 
E  IV  were  found  non-virulent  for  fowls. 

42.  Viruses  E  It  and  E  I\"  therefore  closely  resembled  each  other  iii  the 
following  ])oints.  The  bacilli  isolated  from  them,  although  they  had  the  characters 
in  culture  of  the  bovine  tubercle  bacillus,  differed  from  that  bacillus  in  that  they 
did  not  produce  an  acute  disease  in  calves  with  doses  of  50  milligrammes  and 
more  of  culture  given  subcutaneously.  Less  severe  disease  too  was  produced  by 
these  two  viruses  than  by  the  bovine  bacillus  in  rabbits  and  monkeys  ;  and  though 
they,  like  the  l)ovine  bacillus,  were  ca])able  of  ])roducing  acute  disease  in  })igs  and 
guinea-pigs,  these  animals  survived  longer  after  inoculation  with  E  II  and  E  IV 
tha.n  after  inoculation  with  the  l)ovine  tubercle  bacillus. 

On  the  whole  the  pro])erties  of  these  viruses  more  closely  resembled  those  of 
bovine  tubercle  bacilli  than  those  (ff‘  the  other  two  types  of  tubercle  bacilli — 
the  human  and  the  avian.  Accordingly,  experiments  were  undertaken  to  ascertain 
whether  by  passage  of  culture  of  the  original  material  of  these  viruses  through 
calves  and,  to  a  less  extent,  tlirough  rabints  and  monkeys,  their  virulence  could  be 
enhanced  and  brought  ])arallel  to  that  of  the  bovine  bacillus. 

43.  Passage  Experiments  ivith  Virus  //.— F'our  separate  passage  experiments 
on  calves  were  undertaken.  {See  Chart,  A])pendix,  Vol.  IV,  }>age  105.)  The  first 
passage  experiment  was  through  calves,  two  series  of  these  animals  being  tested 
concurrently,  and  lasted  2.(  years.  Cultures  were  used,  the  dose  for  the  first 
animal  being  10  mgs.  while  the  succeeding  calves  received  50  mgs.  each.  As  a 
result  of  the  jmssage  the  virulence  for  the  calf  Avas  j^erhajAs  increased  sliglitly,  but 
for  rabbits  it  was  definitely  increased. 

The  second  ])assage  experiment  Avas  canned  out,  like  the  first,  through  a  douljle 
series  of  cables  and  lasted  2  years  and  7  months.  In  one  branch  of  the  experimeiit 
the  virulence  of  Fi  II  for  the  calf  became  increased  up  to  the  standard  of  the  bovine 
bacillus.  In  the  other  branch  the  Aurulence  AAaas  not  increased. 

The  third  and  fourth  ])assage  experiments  each  included  4  calves  and  lasted 
1  year  and  4  months  and  1  year  and  7  months  respectiA'ely.  In  botli  experiments 
there  was  an  increase  of  virulence  of  E  II  up  to  the  standard  of  the  bovine  tubercle 
bacillus. 

In  parallel  ex])eriments  on  rabbits  ])erformed  Avith  each  of  the  cultures  isolated 
during  the  passage  through  calves,  it  Avas  found  that  the  results  obtained  Avith 
the  rabluts  coincided  AA’ith  those  obtained  AA’ith  the  cah^es.  The  cultures  Avhich 
produced  slight  tuberculosis  in  cahms  had  not  the  virulence  for  rabbits  of  the 
bovine  bacillus,  Avhereas  those  AAdiich  killed  the  cah-es  Avdth  acute  tuberculosis 
killed  the  rabbits  Avith  acute  disease.  In  one  instance  the  culture  obtained  from 
one  of  the  calves  Avhich  died  of  generalised  tuberculosis  was  found  fully  A’irulent 
for  the  monkey,  Avhilst  in  another  instance  in  Avhich  at  the  end  of  the  passage  tl'.e 
calf  had  only  slight  tuberculosis  the  culture  obtained  from  it  was  found  not  to  l)e 
increased  in  virulence  for  the  monkey.  Fdiroughout  all  the  ])assage  experiments 
the  cultural  characters  of  the  bacillus  remainetl  unaltered.  In  one  experiment  a 
culture  deriAmd  from  a  rabbit  AAdiich  had  lieen  inoculated  with  a  culture  from  the 
original  material  of  E  II  was  found  to  liaA^e  increased  Aurulence  for  the  calf,  in 
Avhich  it  produced  severe  generalised  tuberculosis. 

44.  Passage  Experiments  icith  Virus  E  IV. — Three  passage  experiments  Avere 
performed,  two  of  Avhich  were  negatiA^e  and  one  positive.  {See  Chart,  Appendix, 
V’^ol.  IV,  page  123.)  The  first  passage  lasted  2  years  and  4  months  and 
began  with  a  dose  of  10  mgs.  injected  subcutaneously  into  a  calf.  A  culture 
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from  this  calf,  passed  on  in  doses  of  50  mgs.  into  other  two  calves,  produced  only 
slight  disease.  Cultures  from  each  of  these  two  calves  passed  on  in  a  similar 
dose  into  each  of  two  other  calves  also  produced  but  slight  disease. 

The  second  passage  experiment  lasted  1  year  and  7  months  :  a  dose  of  50  mgs., 
was  injected  in  the  first  instaiice  and  the  expei’iment  was  performed  in  the  same  way 
and  with  the  same  number  of  calves  as  before  ;  it  was  also  negative. 

The  third  E  IV  passage  experiment  lasted  1  year  and  7|-  months,  and  began 
with  a  calf  (502)  which  received  50  milligrammes  subcutaneously  ;  only  slight 
disseminated  tuberculosis  was  produced  in  this  animal.  The  culture  isolated  from 
the  lung  of  this  calf  was  passed  on  mto  two  calves  (630  and  614)  in  similar  doses. 
One  died  in  31  days  of  generalised  tuberculosis,  the  other  in  33  days  of  pneumonia 
with  some  tuberculous  lesions.  Another  calf  (602)  inoculated  with  a  culture  from  the 
suprarenal  body  of  Calf  502  w^as  killed  in  90  days,  and  showed  progressive  but 
not  severe  generalised  tuberculosis.  The  culture  from  this  calf,  injected  in  a  50 
milligramme  dose  into  another  calf,  killed  the  animal  in  39  days  of  generalised 
tuberculosis.  The  virulence  of  E  IV  for  the  monkey  was  also  increased  at  the  end 
of  the  passage. 

SECTION  VI. 

Cases  of  Natural  Tuberculosis  in  Mammals  other  than  Man,  Ox,  Pig,  and 

Horse. 

45.  From  time  to  time  during  the  course  of  our  investigation  opportunity 
occurred  for  examining  some  cases  of  natural  tuberculosis  in  mammals  other  than 
man,  the  ox,  the  horse,  and  the  pig.  Five  such  cases  were  studied  in  the  following 
animals  :  a  gnu,  an  antelope,  a  rhesus  monkey,  a  chimpanzee,  and  a  cat. 

46.  The  gnu  (connochcetes  taurinus)  died  at  the  Zoological  Gardens  from 
generalised  tuberculosis,  the  parts  affected  being  the  lungs,  liver,  and  a  few^  glands 
in  the  thorax  and  abdomen.  Cultures  were  obtained  direct  from  the  luno-,  a 
mediastinal  gland,  and  a  portal  gland.  The  bacillus  from  each  of  these  parts  showed 
in  culture  the  characters  of  the  human  tubercle  bacillus.  One  of  these  cultures- 
v^as  tested  on  calves  and  rabbits,  and  was  found  to  produce  the  same  effects  as  the 
human  tubercle  bacillus. 

47.  The  antelope  (oryx  heisa)  was  killed  when  ill  at  the  Zoological  Gardens,, 
where  it  had  been  in  captivity  for  many  years.  There  was  extensive  tuberculosis, 
with  cavities  in  the  lungs,  which  were  the  parts  used  for  investigation.  Cultures 
were  obtained  direct  from  the  lung,  and  showed  the  characters  of  the  human  tubercle 
bacillus.  The  virulence  of  these  cultures  was  tested  on  calves,  pigs,  and  rabbits,  as 
well  as  on  guinea-pigs.  In  the  three  former  animals  it  ])roduced  only  localised  disease 
similar  to  that  caused  by  the  human  tubercle  bacillus.  A  series  of  passage  experiments 
was  performed  on  rabbits.  There  was  no  evidence  of  the  presence  in  the  virus  of  the 
bovine  tubercle  bacillus,  nor  w^as  the  original  virulence  of  the  bacillus  altered  by  the 
passage. 

The  presence  of  the  human  tubercle  bacillus  in  these  two  animals,  the  gnu  and 
the  antelope,  and  the  fact  that  they  suffered  from  severe  tuberculosis  is  of  some 
interest  as  both  these  animals  are  ruminants.  The  human  tubercle  bacillus  has  not 
been  isolated  by  us  from  any  case  of  natural  tuberculosis  in  a  bovine  animal. 

48.  The  rhesus  monkey  was  killed  at  the  quarantine  station  at  Isleworth  on 
account  of  illness  and  was  found  to  have  tuberculosis  of  the  lungs,  bronchial 
glands,  spleen,  liver  and  kidney,  the  disease  not  being  very  extensive  in  any  part 
except  the  lungs,  A  culture  isolated  from  the  lung  grew  like  the  human  tubercle 
bacillus  and  had  only  slight  virulence  for  rabbits. 

49.  A  chimpanzee  which  had  been  purchased  by  the  Commission  as  apparently 
a  healthy  animal  died  shortly  afterwards  during  its  period  of  quarantine  at  Isleworth 
of  acute  miliary  tuberculosis,  starting  from  the  intestinal  tract.  A  culture  isolated 
from  its  mesenteric  gland  grew  like  the  human  tubercle  bacillus  and  behaved  like  this 
bacillus  when  inoculated  into  rabbits  and  guinea-pigs. 

In  all  the  four  cases  described  above  the  human  tubercle  bacillus  was  the  cause 
of  the  naturally  acquired  disease. 

50.  The  mesenteric  gland  of  a  cat  suffering  from  naturally  acquired  tuber¬ 
culosis  was  investigated.  The  culture  isolated  direct  from  the  gland  grew  like 
the  bovine  tubercle  bacillus  (Class  II).  Like  this  bacillus  it  produced  fatal  generalised 
tuberculosis  in  rabbits. 
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The  only  counnent  which  it  is  necessary  t(j  make  on  these  cases  is  tliat  the 
tuberculosis  developed  by  mammals  kept  in  captivity  may  be  due  either  to  the  human 
tubercle  bacillus  or  to  the  bovine  tul)ercle  bacillus.  Owiiii*'  to  the  small  number  ot 
cases  investigate* I,  no  conclusions  can  be  draAvn  as  to  the  relative  fre(pienc>  ol 
infection  of  such  animals  bv  the  one  or  the  other  type  ot  bacillus. 


SECTION  VII. 

Avian  Tuberculosis. 


•ol.  The  characters  and  properties  of  the  avian  tubercle  bacillus  have  already 
been  discussed  by  us  on  ])ages  7  and  S  ot  this  Report.  1  here  remain  to  be  noted 
our  observations  of  avian  tuberculosis  as  it  occurs  naturally  in  birds  and  jugs. 

The  cases  ot  tuberculosis  in  birds  which  were  investigated  l)y  us  occurred 
in  three  foAvls,  three  jdieasants,  a  pigeon,  a  demoiselle  crane,  and  a  Senepd 
touracou*.  In  these  cases  the  disease  revealed  by  the  post-mortem  examination 
shoAved  the  Avell  known  features  of  tuberculosis  iu  birds,  viz.,  the  ]»resence  of 
tuberculous  nodules  in  the  intestine,  s])leen,  and  liver.  In  some  cases  the  lungs, 
joints,  and  bones  AA^ere  atfected. 

7)2.  The  material  used  tor  investigation  in  the  different  cases  Avas  :  the  S])leen, 
four  cases  ;  spleen  and  liver,  one  case  ;  liver,  one  case  ;  lung,  tAVO  cases,  and  an 
intestinal  nodule,  one  case.  Cultures  Avere  oljtained  from  the  original  material 
directly  except  in  one  case  in  which  the  culture  AAais  ol)tained  from  a  rabbit  Avhich 
had  been  inoculated  Avith  the  lesions  of  a  I'oaa  1. 

In  all  cases  the  bacilli  isolated  |)roved  to  be  identical  Avith  and  had  the 
characters  and  pro])erties  of  the  avian  tubercle  bacillus  as  already  described. 

The  avian  bacillus  Avas  also  found  in  the  sul)maxillary  lyin])hatic  glands  in  six 
cases  of  tuberculosis  in  j)igs  ;  iji  live  alojie  and  in  the  sixth  case  in  association  Avith 
the  boAune  tubercle  bacillus  (  page  21). 
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SECTION  VIII. 

Behaviour  of  Bacilli  and  Fate  of  Bacilli  in  the  Tissues  of  Animals 
Inoculated  and  Lesions  Produced. 

7)0.  Durino-  the  course  of  our  iiiA'estigation  concerning  the  virulence  of  the  three 
ty])es  of  tubercle  bacilli  in  Aoirious  animals  numerous  obseiwations  Avere  made  on  the 
inter-action  of  the  bacilli  and  the  tissues  of  the  inoculated  animals  as  regards  the  distri¬ 
bution  of  the  bacilli,  their  fate  in  the  tissues  and  the  lesions  produced  by  them. 

These  obserAaitions  were  made  by  the  investigators  conducting  the  ex|)eriments, 
Drs.  Col)bett,  A.  Stanley  Griffith  and  F.  Griffith  ;  the  histological  and  some  of  the 
bacteriological  observations  being  made  be"  Dr.  Arthur  EastAAajod.  The  results  of 
these  obserA'ations,  which  Avill  noAv  be  discussed,  have  an  im|)oi'tant  l)earing  on  the 
relation  of  the  three  types  of  bacilli  to  each  othei’,  in  that  they  enable  comjAarison  to 
be  made  of  the  effects  in  animals  of  each  of  the  seA'eral  ty])es.  Moreover,  the  results 
of  ihe  observations  on  the  lesions  ])roduced  l)y  the  different  methods  of  inoculation 
and  bv  feeding,  and  on  the  sequence  of  the  lesions,  have  a  bearing  on  the  question  of 
the  seat  of  primary  tuberculosis  as  it  occurs  in  man  and  animals. 

54.  In  preA'U)Us  sections  of  this  Report  the  results  of  introducing  each 
of  the  three  ty])es  of  l)acilli  into  Avarious  animals  have  been  discussed  Avithout 
entering  into  any  detail  as  to  the  histology  of  tlie  lesions  produced,  or  as  to 
the  fate  of  the  bacilli  in  cases  Avherc  no  lesions  resulted.  The  successful 
infectio)!  of  an  animal  Avith  tuberculosis  usually  leads  to  the  formation  of  Avell- 
deffned  lesions  Avltich  haA^e  a  definite  anatomical  structure  and  undergo  certain 
changes.  In  some  cases  the  disease  rapidlv  iiiA'olves  numerous  [larts  of  tlie  bod.A^  : 
this  A\m  call  acute  or  miliary  tuberculosis.  In  other  cases,  though  not  so  acute,  the 
disease  is  progressive  anel  consists  in  tlie  gradual  formation  and  development 
of  lesions  in  various  organs,  but  some  of  such  cases  may  liecome  retrogressive.  In 


*  We  have  not  investigated  cases  of  natiu'al  tnl)erculosis  in  parrots,  but  we  are  uAvare  that 
otlier  observers  have  isolated  the  human  iubercle  bacillus  from  the  lesions  occurring  in  such 
cases. 
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other  cases  the  disease  remains  localised  at  the  site  of  inoculation  without  any  apparent 
effect  on  the  general  health  of  the  animal,  and  such  cases  may  end  in  comnlete 
recovery.  We  have  recognised,  however,  that  other  events  may  happen  when 
tubercle  bacilli  are  introduced  into  the  animal  body.  In  some  cases  the  bacilli  die 
and  disappear  without  leaving  any  lesions  ;  in  other  cases  the  bacilli  become  dispersed 
throughout  the  body  where  they  may  even  multiply,  sometimes  to  an  enormous 
extent,  but  without  producing  any  lesion. 

55.  In  our  Second  Interim  Report  we  recorded  experiments  performed  by  Dr. 
Cobbett,  Dr.  A.  Stanley  Griffith  and  Dr.  F.  Griffith,  in  which  the  distribution  of 
bacilli  in  the  animal  body  'was  investigated  at  an  early  date  after  their  introduction 
beneath  the  skin.  Other  experiments  have  since  been  performed  by  Dr.  A.  Stanley 
Griffith  on  the  same  subject. 

Experiments  on  calves  with  the  human  tubercle  bacillus  by  Dr.  Cobbett 
(Viruses  H  46  and  H  26)  showed  that  after  subcutaneous  injection  of  the  calf 
with  a  dose  of  50  milligrammes  of  culture  tubercle  bacilli  could  be  demonstrated,  by 
means  of  inoculation  of  the  calf  tissues  into  guinea-pigs,  after  25  days  in 
the  liver,  lung,  spleen  and  rib  marrow  of  one  calf,  and  that  in  another  calf, 
after  a  lapse  of  00  days  from  the  injection,  the  lung  was  found  (by  like  means) 
to  contain  tubercle  bacilli,  though  these  were  absent  from  the  spleen,  liver  and 
rib-marrow.  In  neither  of  these  cases  were  there  visible  tuberculous  lesions  in 
the  organs  of  the  calf.  In  another  experiment  on  a  calf  the  human  tubercle 
bacillus  was  subcutaneously  injected  in  a  dose  of  50  milligrammes  of  culture. 
This  animal  was  killed  in  three  days  and  the  presence  of  tubercle  bacilli  in 
the  spleen,  liver  and  lung,  bone  marrow  and  popliteal  gland  was  detected  by 
the  production  of  tuberculosis  which  followed  the  injection  of  an  emulsion  of 
these  parts  into  guinea-pigs.  A  similar  result  was  obtained  eight  days  after 
subcutaneous  injection  in  another  calf  and  after  14  days  in  a  third  calf ;  after 
three  months  in  a  fourth  calf  tubercle  bacilli  were  still  present  in  the  lungs,  liver  and 
spleen.  After  three  months  in  a  fifth  calf  also  the  results  were  positive  in  the  lung, 
the  popliteal  gland,  the  thoracic,  bronchial  and  hepatic  glands,  but  the  other  organs 

were  free  from  tubercle  bacilli.  In  Dr.  Cobbett’s  words,  “  Tubercle  bacilli  are 

frequently  present  in  the  organs  and  glands  of  bovine  animals  several  months  after 
they  have  been  injected  subcutaneously  with  human  tubercle  bacilli.”  It  is 
clear  indeed  that  in  the  early  stages  of  invasion  these  bacilli  produce  no 

visible  lesions  in  the  organs,  but  that  after  some  months  their  presence  may 

result  in  the  formation  of  minute  fibrous  or  calcareous  tubercles  which  are 
non-progressive.  Such  lesions  ha^  e  been  found  on  post-mortem  examination  in 
about  50  per  cent,  of  the  calves  injected  subcutaneously  with  large  doses  of  the 
human  tubercle  bacillus. 

Dr.  A.  Stanley  Griffith  and  Dr.  F.  Griffith,  investigating  the  same  subject, 
employed  a  variety  of  animals  :  the  calf,  monkey,  pig,  cat,  rabbit,  guinea-pig,  rat 
and  fowl.  Cultures  of  the  bovine  bacillus  were  injected  by  them  subcutaneously 
into  a  monkey  (20  milligrammes),  a  calf  (44  milligrammes),  and  five  pigs  (each 
20  milligrammes),  two  rats  (each  10  milligrammes),  one  fowl  (10  milligrammes),  one 
guinea-pig  (10  milligrammes),  and  one  rabbit  (10  milligrammes).  Cultures  of  the 
human  tubercle  bacillus  were  injected  subcutaneously  into  a  cat  (10  milligrammes), 
two  rabbits  (20  and  10  milligrammes),  one  pig  (20  milligrammes),  and  two  guinea- 
pigs  (10  milligrammes).  Most  of  the  above  animals  were  killed  in  24  and  48  hours  ; 
the  remainder,  four  pigs,  in  o,  5,  8  and  14  days  respectively.  It  was  found 
that  in  all  cases,  that  is  both  with  the  bovine  tubercle  bacillus  and  the  human 
tubercle  bacillus,  there  was  evidence  of  dissemination  when  the  animals  were  killed  ; 
the  bacilli  being  found  in  the  blood,  lungs,  and  the  other  organs  of  the  body. 
Bacilli  were  present  in  the  blood  even  when  the  human  tubercle  bacillus  was 
used  for  injection. 

From  the  above  experiments  it  is  obvious  that  after  subcutaneous  inoculation 
rapid  and  abundant  distribution  of  bacilli  over  the  body  takes  place,  provided  the 
infective  dose  has  been  large  and  the  tissue  conditions  of  the  animal  such  as  to  allow 
it  to  take  full  effect.  Essentially  this  is  a  mechanical  dispersion,  by  means  of  the  blood 
vessels  and  lymph  channels,  of  a  considerable  proportion  of  the  injected  bacilli 
occurring  speedily  on  their  insertion  into  the  body  ;  and  the  acute  tuberculosis 
resulting  from  such  doses  of  virulent  tubercle  bacilli  is  in  its  inception  in  strong  con¬ 
trast  to  the  similar  but  more  slowly  developing  generalised  disease  induced  by  smaller 
experimental  doses  or  such  as  occurs,  it  would  seem,  most  commonly  in  nature. 
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This  more  slowly  developing,  though  acute,  tuberculosis  is  due  also  to  dispersion 
of  bacilli  by  means  of  blood  vessels  and  lymphatics,  but  the  bacilli  thus  dispersed 
are  not  necessarily  those  primarily  invading  the  animal  :  rather  they  are  their 
progeny  which,  protracted  conflict  between  invading  bacteria  and  resisting  tissue 
of  the  local  lesion  having  been  decided  in  favour  of  the  invaders,  have  multiplied 
greatly  at  tlie  site  of  primary  infection.  Both  these  possil)le  processes  of 
invasion  are  to  be  taken  into  account  in  considering  the  method  of  infection  that  has 
probably  operated  in  any  case  of  naturally  occurring  tuberculosis. 

In  the  case  of  S])eedy  disj^ersion  of  a  midtitude  of  inoculated  bacilli  such  as  no 
doubt  occurred  in  the  experiments  above  referred  to,  the  result  to  the  animal, 
if  the  bacilli  are  virident,  is  that  they  produce  almost  at  once  and  in  many 
different  parts  of  the  body  lesions  of  greater  or  less  size,  no  doubt 
in  proportion  to  the  number  ot  bacilli  jwesent.  This  tccurs  with  the  bovine 
bacillus.  In  the  case  of  the  human  bacillus,  injected,  say,  into  a  resistant  animal 
like  the  calf,  although  the  bacilli  are  distributed  like  the  bovine  bacillus,  they  do 
not  produce  progres.sive  lesions,  thougli  they  may  induce  the  indolent,  non-progressive 
tuberculous  foci  seen  in  the  internal  organs  of  so  many  of  the  calves  subcu¬ 
taneously  inoculated  with  the  human  bacillus. 

5G.  It  is  inpiortant  in  this  matter  of  distribution  and  fate  of  tubercle  bacilli 
in  the  tissues  of  the  invaded  animal,  to  compare  with  results  such  as  follow 
subcutaneous  inocularion,  the  effects  obtaine«l  by  administration  of  tubercle  bacilli 
along  with  food  ;  the  latter  ])rocess  of  experimental  infection  having  been  adopted 
by  us  as  most  nearly  parallel  with  caanditions  under  which  in  nature  a  large 
amount  of  tuberculous  infective  material  may  get  opportunity  of  suddenly  invading 
the  animal  body.  In  our  Second  Interim  Ileport  feeding  ex})eriinents  with  large 
doses  of  the  bovine  bacillus  administered  to  dogs  and  pigs  were  recorded,  and  it 
was  shown  conclusively  that  after  ingestion  the  bovine  bacillus  can  pass  through 
the  mucous  membrane  of  the  intestine  within  a  comparatively  short  s])ace  of  time, 
and  become  lodged  in  the  adjoining  lymphatic  glands. 

Further  study  ot  the  subject  has  been  made  by  Dr.  A.  Stanley  Griffith  in  the  pig, 
goat  and  cat.  Two  |)igs  were  fed  with  large  doses  of  bovine  tubercle  bacilli 
and  seven  with  similar  doses  of  human  tubercle  bacilli.  In  the  case  of  the  two 
pigs  fed  with  the  bovine  bacillus,  the  presence  of  bacilli  Avas  demonstrated,  by 
means  of  inoculation  into  guinea-pigs,  in  the  sul)inaxillary  and  mesenteric  glands 
and  lungs  in  seven  and  thirteen  days  after  the  ingestion  of  the  bacillus,  but  not  in 
the  other  organs  of  the  body.  In  five  of  the  seven  pigs  fed  Avith  human  tubercle  bacilli 
in  from  tAvo  to  tweh-e  days  these  bacilli  were  present  in  the  mesenteric  and  submaxillary 
glands  alone,  w^hile  in  the  other  two  pigs  they  Avere  present  in  the  luugs  as  well.  In  a 
goat  the  human  tubercle  bacillus  after  ingestion  Avas  found  in  eight  days  in  the 
submaxillary  glands,  mesenteric  glands  and  lung  ;  and  in  a  cat,  fed  Avith  the  same 
bacillus,  bacilli  were  found  in  nine  days  in  the  submaxillary  and  mesenteric  glands, 
lung,  liA’er  and  spleen.  Three  rhesus  monkeys  Avere  fed  each  with  50  milligrammes  of 
human  tubercle  bacilli  ;  one  killed  in  two  days  shoAved  no  bacilli  in  the  glands  or 
internal  organs  ;  the  second  killed  in  four  days  shoAved  bacilli  in  the  mesenteric 
glands,  liver,  spleen,  and  lungs  ;  while  the  third  killed  in  six  days  shoAved  bacilli  in 
the  submaxillary  and  mesenteric  glands  and  s})leen,  the  experiment  Avith  the  lungs 
failing,  owing  to  premature  death  of  the  guinea-pigs. 

After  ingestion  the  distribution  in  the  organs  of  the  body,  therefore,  of  the 
bovine  and  human  tubercle  bacillus  is  much  sloAver  than  after  subcutaneous 
inoculation.  In  these  experiments  the  bacilli  which  had  passed  through  the  mucous 
membrane  of  the  intestine  AA'ere  arrested  in  the  adjacent  glands  ;  some,  lioweA^er, 
appeared  to  have  passed  into  the  lungs  and  other  organs  of  the  body, 

57.  Certain  experiments  Avhich  Avere  performed  by  Dr.  A.  Stanley  Griffith 
in  investigation  of  the  question  as  to  excretion  of  the  tubercle  bacilli  into  the  milk  of 
healthy  coavs  and  goats  after  subcutaneous  or  intravenous  inoculation  of  these 
animals  with  cultures  deserve  mention.  A  large  dose  (100  milligrammes)  of  bovine 
culture  was  injected  subcutaneously  into  a  healthy  milch  coav  (Coav  500). with  the 
result  that  her  milk  caused  tuberculosis  in  guinea-pigs  by  the  end  of  the  first  week 
and  on  every  subsequent  occasion.  This  coav  died  in  thirty  days  of  general  tuber¬ 
culosis  but  her  udder  was  normal  both  to  the  naked  eye  and  on  microscopical 
examination.  In  two  other  experiments  on  cows  Avith  the  human  tubercle  bacillus 
it  was  shown  not  only  that  these  tubercle  bacilli,  Avhen  subcutaneously  inoculated, 
were  excreted  in  the  coav’s  milk,  but  that  in  some  cases  the  excretion  of  them  lasteff 
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for  a  considerable  time,  and  in  addition  there  was  evidence  of  some  multiplication  of 
tubercle  bacilli  in  the  milk  sinuses.  In  one  cow  (Cow  77)  w^hich  received  100 
milligrammes  ot  culture  of  the  human  tubercle  bacillus  subcutaneously,  tubercle 
bacilli  were  present  in  her  milk  24  hours  later,  and  the  milk,  in  small  doses,  also 
caused  tuberculosis  in  guinea-pigs  155  days  later  as  well  as  at  intermediate  periods, 
the  udder  being  found  normal  when  the  cow  was  eventually  killed.  Of  one  cow 
(Cow  565)  which  received  10  milligrammes  of  similar  culture  intravenously  the 
milk  was  found  to  contain  these  tubercle  bacilli  24  hours  after  inoculation  and 
up  to  14  days,  but  not  subsequently.  This  coav  was  killed  in  182  days  and  showed 
no  tuberculous  lesions.  Similar  experiments  performed  on  milch  goats  (six  in 
number),  with  both  bovine  and  human  tubercle  bacilli,  were  confirmatory  of  the 
results  obtained  in  cows.  It  would  appear,  therefore,  from  the  results  of  these 
experiments  that  the  inoculation  of  large  doses,  whether  of  bovine  or  of  human 
tubercle  bacilli,  may  result  in  the  excretion  of  tubercle  bacilli  in  the  milk  of  the  cow 
and  of  the  goat  without  any  disease  of  the  udder  being  produced,  and  that  in  the 
case  of  the  human  tiihercle  bacillus,  these  bacilli  may,  when  large  doses  are  employed, 
be  present  in  their  milk  for  a  long  time  after  inoculation. 

58.  Other  experiments  were  performed  to  determine  whether  after  subcutaneous 
inoculation  of  large  doses  of  culture  tubercle  bacilli  could  be  found  in  the  undeveloped 
udders  of  heifers,  6-18  months  old.  Of  the  12  experiments  performed,  two  were 
carried  out  with  human  tubercle  bacilli  in  doses  of  68  and*  100  millioTammes,  eiodit 
with  lupus  viruses  in  doses  of  50  to  100  milligrammes,  and  two  with  the  bovine 
tubercle  bacillus,  the  doses  being  emulsion  estimated  to  contain  4J  million  tubercle 
bacilli  and  50  milligrammes  of  culture  respectively.  The  heifers  were  killed  in  62 
to  127  days  and  in  all  but  four  of  them  tubercle  bacilli  tvere  found  in  the  milk 
sinuses  of  the  undeveloped  udder  ;  in  four  cases  they  were  present  in  such  numbers 
as  to  suggest  that  they  had  multiplied  in  these  sinuses. 

59.  We  proceed  now  to  consider  the  formation  of  tuberculous  lesions  which 
have  beeu  produced  in  different  animals  by  the  injection  of  each  of  the  three 
types  of  bacilli.  It  is  true  that  in  some  animals  the  intravenous  inoculation  of  any 
one  of  the  three  types  of  bacilli  will,  in  an  appropriate  dose,  lead  to  the  death  of 
the  animal.  But  in  some  of  these  cases  such  inoculation  does  not,  as  has  been  said, 
lead  to  the  formation  of  tuberculous  lesions  in  the  organs  of  the  body,  and  the 
condition  produced  is  so  acute  as  not  to  afford  a  correct  idea  of  the  pathological 
process  usually  occurring  in  the  spread  of  tuberculosis  in  the  animal  body.  More 
clearly  interpretable  results  are  obtained  when  bacilli  are  inoculated  subcutaneously 
or  intraperitoneally,  or  when  administered  by  feeding. 

Tuberculosis  is  a  disease  produced  by  the  tubercle  bacillus  and  characterized  by 
the  formation  of  definite  lesions  or  tubercles.  These  lesions  are  a  manifestation  of 
the  resistance  of  the  body  to  invasion  by  the  bacillus.  Histologically,  the  tuberculous 
lesion  is  composed  of  leucocytes,  “  plasma  ”  and  other  cells,  of  some  tissue  elements 
and  of  fibrin.  The  lesion  varies  somewhat  in  structure,  and  as  the  disease  progresses 
it  tends  to  undergo  caseation  and  in  some  cases  calcification. 

A  chronic  lesion  is  characterised  by  the  formation  of  a  fibrous  capsule  round  the 
lesion,  by  the  limitation  or  absence  of  caseation,  or  by  the  extension  of  calcification. 

60.  It  may  be  said  as  a  result  of  the  work  of  Dr.  Arthur  Eastwood  that  there 
is  no  essential  difference  in  the  structure  of  the  tuberculous  lesion  produced 
experimentally  in  animals  by  the  bovine  tubercle  bacillus  and  the  human  tubercle 
bacillus.  Lesions  that  are  produced  by  the  avian  tubercle  bacillus  are  generally 
distinguishable  from  those  caused  by  mammalian  tubercle  bacilli,  but  in  the  case  of 
lesions  of  a  chronic  type  it  may  be  impossible  to  decide  by  microscopic  examination 
alone  whether  the  tubercles  were  caused  by  avian  or  by  mammalian  bacilli. 
Accordingly,  a  comparison  of  the  general  results  obtained  with  the  three  types  of 
bacilli  can  only  be  made  by  considering,  in  addition  to  the  histological  details  of  the 
lesions,  (1)  the  comparative  effects  in  different  animals  as  regards  the  lesions 
produced  and  their  distribution,  progress  and  extent,  and  (2)  to  a  less  degree  the 
cultural  characters  of  the  type  of  bacillus  involved.  But  it  cannot  be  too  clearly 
laid  down  that  it  is  the  diverse  effect  in  different  animals  which  constitutes  the 
chief  difference  between  the  three  types  of  bacilli. 

6].  The  tubercle  bacillus  may,  as  has  been  said,  be  present  in  the  tissues 
of  certain  animals  without  producing  marked  or  characteristic  lesions.  An 
example  of  this  occurs  when  the  bovine  or  the  human  tubercle  bacillus  is 
introduced  into  the  body  of  the  rat  or  mouse.  Under  certain  conditions,  in 


29 


these  resistant  animals,  the  bacillus  is  ])resent  in  large  numbers  in  the  organs, 
and  even  in  the  blood,  without  forming  tuberculous  lesions,  although  there 
is  iKj  doubt  from  the  lai’ge  nundjer  of  bacilli  found  present  that  they  have 
actually  multiplied  in  the  body.  Tn  some  of  the  bcndiu!  animals  injected  with 
the  bovine  tubercle  Itacillus,  Dr.  Eastwood  fnmd,  in  addition  to  the  lesions 
of  the  disease,  that  the  bacilli  were  ])resent  in  large  nund)ei's  in  some  of  the 
tissues  without  the  formation  there  of  lesions,  so  that  this  notable  multiplication 
of  bacilli  in  the  tissues  of  the  rat  and  mouse  is  only,  so  to  s])eak,  })arallel  with 
what  may  occur  in  animals  which  show  a  ])rogressive  tuberculosis.  With  the  avian 
bacillus  this  condition,  viz.,  the  ])resence  of  bacilli  in  the  tissues  wdthout  the  proiiuction 
of  detinitely  tuberculous  lesions,  is  perhaps  more  frequently  (d)served  after  intravenous 
inoculation.  In  the  acute  infection  produced  in  fowls  by  intravenous  injection  of 
the  a\'ian  bacillus,  the  bacilli  are  [)resentiu  enormous  numbers  in  the  tissues,  and  even 
in  the  blood  stream,  although  no  tuberculous  lesions  are  found  after  death.  In 
monkeys,  rabbits  and  calves  the  intravenous  injection  of  the  avian  bacillus  may 
lead  to  great  multiplication  of  the  bacilli  in  the  body  wifliout  the  formation  of 
lesions  characteristic  of  tuberculosis,  and  similar  results  may  l)e  produced  in  swine 
after  subcutaneous  and  intraperitoneal  inoculation  of  this  bacillus,  and  to  a  less 
extent  after  feeding.  In  goats  and  ponies  intravenous  injection  of  avian  bacilli  leads 
to  great  multiplication  of  this  bacillus,  and  in  the  cat  and  rat  inject(‘d  intraperitoneally 
these  bacilli  become  disseminated  and  multiply  and  survive  for  a  long  period  with 
very  little  tubercle  formation.  These  results  are  of  interest  as  showing  that  in  the 
case  of  highly  resistant  animals  tubercle  bacilli  even  when  introduced  in  large 
numbers,  though  j)roducing  none  but  temporary  and  minimal  tuberculous  lesions, 
may  multijdy  in  the  1)ody  of  the  animal  and  persist  there  for  a  long  ])eriod.  This 
result  is  not  always  obtained,  however,  for  in  certain  of  our  experiments  mammalian 
tultercle  bacilli,  when  introduced  intravenously,  ])roduced  but  little  effect  on  the 
resistant  animal  and  soon  died. 


SECTION  IX. 


Question  of  Modification  of  Bacilli. 


()2.  Ill  Section  I  of  this  Report  we  have  set  out  the  special  characters  of  the 
tubercle  bacilli  commonly  found  in  bovine  animals,  man,  and  birds,  and  for  con¬ 
venience  in  describing  the  results  of  our  investigations  we  have  termed  them 
respectively  the  bovine,  the  human,  and  the  aeian  type  of  tubercle  bacillus.  The 
three  types  are  to  be  distinguished  from  each  other  by  their  cultural  ciiaracters  anti 
by  the  effects  of  their  inoculation  into  various  animals.  Distinction  cannot  accurately 
be  made  between  these  types  on  the  ftasis  of  microscopic  character  alone.  i\Iorpho- 
logically  mammalian  tubercle  bacilli  from  whatever  source  derived,  are  uniform  in 
character  when  grtiwn  on  serum.  The  microscopical  characters  of  mammalian  bacilli 
were  described  iu  our  Second  Interim  Report,  jiages  25  and  2(5. 

Avian  tuliercle  bacilli  when  gi-own  on  glycerin-serum  are  generally  very  short 
('5  to  1/ij  and  rather  thick,  often  looking  like  cocci.  ( )ther  media  commonly 
yield  longer  and  more  irregular  forms  ;  and  such  forms  are  also  sometimes  found 
on  glycerin-serum.  Amongst  these  irregularities  is  found  every  counterpart 
to  the  irregularities  observed  amongst  mammalian  bacilli  ;  and,  in  addition,  large 
club-sha]ted  thickenings  are  common  and  branching  occurs  more  frequently  than 
with  the  mammalian  bacillus.  In  films  obtained  from  emulsions  of  cultures  it  is 
noticeable  that  avian  bacilli  are  generally  distributed  ;  they  do  not  present  the 
solid  clumps  of  closely  adherent  l^acilli  which  are  characteristic  of  mammalian 
tubercle  bacilli.  When  growing  freely  in  tne  tissues  the  a\ian  bacillus  is 
short,  straight,  and  uniformly  stained  ;  when  growing  under  difficulties  it  is  longer 
and  more  irregularly  stained  and  is  indistinguishafile  from  mammalian  bacilli 
growing  under  similar  adverse  conditions. 
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(555.  To  the  difficult  question  of  fixity  of  tyjie  of  bovine,  of  human  and  of  avian 
bacilli,  we  have  given  much  time  and  attention.  There  is  here  iinolved  a  problem 
ot  much  complexity,  the  facts  bearing  on  it  being  not  only  voluminous  but  in  certain 
senses  confficting,  and  we  have  had  to  regard  the  problem  f»roadly  from  two  points 
of  view. 

First  we  have  had  to  inquire  : — 

Vi  hether  as  regards  nafurrd/g  aerjuired.  (uherruJosis  evidence  is  forthcoming  of 
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modification,  in  any  sense  great  or  small,  in  the  ordinary  animal  body,  of  any 
particular  type  of  tubercle  bacillus — bovine,  human  or  avian  ? 

And  secondly  we  have  had  to  ask  ourselves  whether  under  experimental  conditions 
any,  and,  if  so  what,  modification  can  be  induced,  and  in  this  connection  we  have 
experimented  as  follows  : — 

We  have — 

(rt)  Submitted  the  several  types  of  bacillus  to  a  series  of  cultural  processes  ; 

{h)  Submitted  them  to  long  sustained  influence  of  the  living  tissues  of  the 
animal  body. 

Before  proceeding  to  discuss  matters  from  these  points  of  view  it  is  necessary 
to  restate  certain  considerations  which  it  is  essential  should  be  borne  in  mind  in 
dealing  with  the  question  of  fixity  of  type. 

64.  We  have  already  noted  that  by  the  application  of  appropriate  tests 
three  types  of  bacilli  can  be  recognised,  these  tests  being  an  examination  of  the 
cultural  characters  of  the  bacillus  on  various  media,  together  with  a  study  of  the  results 
of  its  injection  into  animals.  We  have  shown  in  our  Second  Interim  Report  that  the 
bacilli  cultivated  from  natural  cases  of  bovine  tuberculosis  and  called  the  bovine  type 
of  tubercle  bacillus  are  not  absolutely  uniform  in  cultural  characters.  As  com¬ 
pared  with  the  bacilli  of  the  human  type  they  all  grow  with  difficulty  upon  artificial 
media,  i.e.,  they  are  dysgonic.  Bovine  bacilli  from  different  bovine  cases  of  tubercu¬ 
losis  exhibit  div'ersities  in  their  degree  of  growth,  diversities  that  are,  howev^er, 
mostly  constant  ;  that  is,  a  given  bacillus  when  subcultured  for  many  generations 
commonly  affords  in  the  final  cultures  a  type  of  growth  precisely  similar  to  that 
which  it  exhibited  when  isolated  from  the  original  material. 

The  human  type  of  tubercle  bacillus  grows  more  luxuriantly  than  any  bovine 
bacillus,  and  this  luxuriance  of  growth  has  been  maintained  on  repeated  subculture 
and  even  after  passage  through  animals. 

The  avian  type  differs  from  the  olher  two  types  in  forming  a  slimy  whitish 
growth  which  is  easily  emulsified,  and  it  maintains  these  characters  after  repeated 
subculture. 

65.  All  important  in  the  present  connection  is  consideration  of  the  types  of 
bacilli  found  in  the  cases  of  natural  tuberculosis  which  we  have  investigated.  From 
all  the  cases  of  bovine  tuberculosis  only  one  type  of  bacillus  was  isolated  by  us  :  the 
bovine  type  of  tubercle  bacillus.  From  all  birds  suffering  from  natural  avian 
tuberculosis  we  have  only  isolated  one  form  of  bacillus  :  the  avian  type  of  tubercle 
bacillus.  From  the  cases  of  natural  tuberculosis  in  human  beings,  other  than  lupus, 
bacilli  of  two  types  were  isolated,  the  bovine  tubercle  bacillus  and  the  human  tubercle 
bacillus,  and  in  a  few  of  the  cases  both  types  were  obtained  from  the  same  individual. 
From  pigs,  bacilli  of  all  three  types  have  been  isolated  from  natural  lesions,  the 
bovine,  the  human,  and  the  avian.  And  from  certain  other  animals  sometimes  the 
human  and  sometimes  the  bovine  tubercle  bacillus  was  isolated  (Section  VI). 

Our  investigation  of  cases  of  lupus,  as  of  human  tuberculosis  affecting  other 
tissues  than  the  skin,  resulted  in  the  isolation  of  bacilli  which  culturally  were 
either  of  the  bovine  type  or  of  the  human  type.  But  in  most  cases  of  lupus  the 
bacilli  isolated  did  not  correspond  in  pathogenic  effects  with  the  bovine,  human,  or 
avian  type,  and  from  tuberculosis  naturally  occurring  in  horses  some  of  the  bacilli 
isolated  also  did  not  correspond  in  pathogenic  effects  with  any  of  these  three 
types  of  bacilli. 

66.  In  most  of  the  cases  of  natural  tuberculosis  in  mammals  investigated  by  us, 
the  lesions  were  proved  to  contain  only  bacilli  which  could  be  definitely  referred  to 
either  the  bovine  or  human  type,  this  statement  being  based  upon  a  study  of  the 
bacillus  by  repeated  subculturing,  and  a  study  of  the  effect  of  the  bacillus  on  a  series 
of  animals.  Wherefore  the  exceptional  results  obtained  in  the  cases  of  lupus  and  in 
the  cases  of  equine  tuberculosis  come  to  be  of  great  importance  in  that  they  demon¬ 
strate  the  occurrence  in  natural  tuberculosis  of  bacilli  which  depart  widely  from 
the  types  of  bacillus  which  have  been  described.  These  results,  therefore,  demand 
restatement. 

There  were  isolated  from  six  lupus  cases  bacilli  which,  although  they  had  the 
28.  cultural  characters  of  the  bovine  tubercle  bacillus  and  retained  these  characters 
throughout  the  subsequent  investigation,  showed  a  lower  virulence  for  the  calf, 
rabbit,  monkey  and  guinea-pig  than  the  bovine  bacillus,  and  in  the  case  of  the  two 
last  animals,  lower  virulence  than  that  of  the  human  bacillus.  From  two  other  lupus 
cases  cultures  were  obtained  like  those  of  the  bovine  bacillus  but  which  were  of 
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even  lower  virulence  for  the  animals  mentioned  (Section  III).  Fn  nine  other  (;ases 
of  lu])u-:  the  bacillus  isolated  had  the  cultural  characters  of  the  human  ty])e  but 
was  remarkable  in  that  it  showed  lower  virulence  for  the  monkey  and  yuinea-pig’ 
than  the  human  bacillus.  The  cultures  obtained  in  these  17  cases  were  not 
mixtures  of  different  types  of  ttd)ercle  l;acilli.  ddie  re])eated  investigation 
of  the  cultures  from  each  case  and  the  results  of  their  injection  into  animals 
showed  this.  Here,  however,  we  have  eight  cases  in  wliich  the  culture  was 
bovine  in  character  but  had  a  virulence  for  animals  below  tliat  of  the  bovine 
bacillus,  and  nine  cases  in  which  the  culture  was  human  in  chara-ctei’  but  had 
virulence  below  that  of  the  human  type  of  ])acillus.  Tliese  facts  are  very  striking 
inasmucii  as  no  such  divergencies  fiaan  the  recognized  ty])es  were  encountered  among 
tlie  numenjus  strains  of  l)ovine  tubercle  bacilli  isolated  from  bovine  tuberculosis 
or  among  human  tubercle  Ixicilli  isolated  from  internal  human  tul)erculosis. 

()7.  In  the  case  of  equine  tuberculosis  (Section  Y)  the  Imcilli  isolated  from  two  Appendix, 
horses,  although  growing  like  the  bovine  tubercle  bacillus,  ilid  not  in  animals  behave  Vol.  lY,  p,  7. 
like  that  baeillus,  in  that  they  were  proved  by  inoculation  to  l)e  much  less  virulent 
for  the  calf  and  other  animals  (guinea-pig,  rabbit  and  monkey).  Here  again  there 
is  a  conspicuous  divergence  from  the  three  ty])es  of  bacilli  previously  recognized, 
the  results  being  similar  to  tliose  produced  l)y  certain  dysgonic  lupus  bacilli. 

68.  The  question  accordingly  arises  :  Whether  we  are  to  regard  these  bacilli 
isolated  from  cases  of  lupus  and  of  ecjuine  tuberculosis  which  j)resent  exceptional 
characters  and  vary,  some  of  them  widely,  from  the  three  types  of  bacilli  described, 
as  (1)  inde])endent  fixed  types,  or  (2)  modifications  on  the  one  hand  of  the  bovine 
tubercle  bacillus  and,  on  the  other,  of  the  human  tubercle  bacillus. 

As  bearing  on  this  question  the  results  of  experiments  with  some  of  the  lu])us 
viruses  and  with  two  equine  viruses  must  be  again  referred  to  (see  pages  16  and  21). 

As  regards  the  cases  of  liq^us  yielding  bacilli  which,  culturally,  were  of  the  bo\  ine 

type  ljut  which  did  not  correspond  jiathogenically  Avith  the  bovine  ty])c  Avhen  injected 

into  animals,  if  it  piwed  jiossible  by  experiment  to  increase  the  Auridence  of  these 

bacilli  to  that  of  the  bovine  tyjte,  such  liacilli  might  be  considered  as  modified  forms 

of  the  bovine  ty])e.  In  tAvo  cases  (H.  100.  “  ITS.”  and  H.  108.  “  H.R.”)  it  Avas  found  Appendix, 

that  after  the  lupus  culture  had  been  injected  into  a  calf,  and  carried  on  from  this  ^  II, 

calf  into  a  secoml  calf  it  exhibited  a  Aurulence  fully  equal  to  that  of  a  l)acillus  ^ 

of  bovine  tyjic.  A  similar  result,  hoAvever,  in  the  calf  was  not  olkained  with 

four  of  the  viruses  (H.  lOo.  “  OTS.”,  H.  o8.  “  D.H.”,  H.  107.  “  H.H.”,  and 

H.  85.  “  H.l).”).  Til  one  of  these  fH.  105.  “  H.S.”)  the  virulence  for  rabbits 

Avas,  hoAvever,  slightly  increased  bv’  jiassage  through  the  calf,  and  in  another, 

(H.  53.  “  D.H.a”)  for  the  monkey  by  jiassage  through  the  monkey.  In  one  of  the 
cases  of  lu])us  in  Avhich  the  bacillus  isolated  had  the  cultural  characters  of  the  human 
type  but  a  feeble  virulence  for  the  monkey,  it  aavas  found  that  by  a  single  residence 
in  the  monkey  for  130  da3's  its  virulence  Avas  increased  to  that  of  the  human 
tubercle  bacillus.  lu  other  instances  the  results  of  the  riassaye  Avere  negative. 

W  ith  the  tAvo  equine  viruses  (p.  23)  the  passage  experiments  resulted  in  an  Appendix, 
increase  of  Aurulcuce  of  the  bacillus  iq)  to  that  of  the  bovdne  tyjje.  P- 

It  can  hardly  lie  contended  that  the  cases  of  lupus  in  which  Ijacilli  Avith  these 
s])ecial  characters  Avere  found  had  no  etiological  connection  Avith  oivlinary  case.-;  of 
human  or  bovine  tulierculosis,  or  even  with  the  other  cases  of  lupus  in  which 
the  bacilli  present  Avere  of  the  usual  bovine  or  human  type.  The  virulence  of  the 
bacilli  in  these  exceptional  cases  showed  a  great  divergence  from  the  boAuiie  and 
from  the  human  type,  and  if  it  Avere  to  be  held  that  virulence  is  a  fixed  (piality  it 
Avould  be  necessaiqq  in  order  to  classify  the  lupus  viruses,  to  recognize  several  new' 
types  of  tubercle  bacilli  amongst  those  Avhich  grew'  like  the  bovine  bacillus  but 
diflered  from  this  liacillus  in  virulence,  and  several  iieAV  types  amongst  those  w'hich 
grew  like  the  human  bacillus  and  differed  from  it  in  the  same  Ava.y  in  A'irulence. 

If  the  pro])osition  AA'ere  entertained  that  liqius  bacilli  are  all  different  types  of  bacilli, 
each  of  w'hich  is  stable  Avhen  cultivated  and  Avheii  injected  into  animals,  it  Avould 
follow'  that  infection  in  these  cases  of  lujais  could  not  be  thought  of  as  haviiAg  been 
brought  about  by  tubercle  bacilli  from  cases  of  ordinary  tuberculosis  iu  man  or 
animals  ;  that  instead,  each  of  the  liqms  ])atients  had  been  infected  from  an 
antecedent  like  case  of  hqius  or  by  some  acid-fast  saprophyte  resembling  the  tubercle 
bacillus.  Clearly  this  proposition  is  one  Avhich  cannot  be  accepted  ;  the  less  so  since 
by  experiments  ])erformed  Avith  the  lu|)us  and  equine  Auruses  it  has  been  found 


possible  in  some  of  the  cases  to  enable  the  bacillus  to  acquire  the  full  virulence 
of  the  bovine  tubercle  bacillus  by  residence  in  the  animal  body. 

The  results  of  our  investigation  of  lupus  do  not  induce  us  to  add  a  plurality 
of  new  types  of  tubercle  bacilli  to  the  three  already  described.  Further  investiga¬ 
tion  of  natural  tuberculosis  in  man  and  animals  may  possibly  disclose  other 
additional  variations  in  the  types  of  bacilli  ;  since  not  only  in  human  tuberculosis 
does  this  disease  when  atfecting  the  skin  furnish  types  diverging  from  the  human 
and  from  the  bovine  tubercle  bacillus,  but  the  internal  organs  of  the  tuberculous 
horse  likewise  yield  divergent  types. 

69.  We  pass  now  to  the  consideration  of  artificial  conditions  specially  contrived 
for  inducing  modification  of  type. 

We  have  already  stated  that  we  have  failed  to  modify  by  means  of  artificial 
cultivation  the  pathogenic  properties  of  any  one  of  the  three  types  of  bacillus,  though 
for  this  purpose  we  have  employed  many  and  various  media  on  some  of  which  the 
bacilli  grow  more  and  on  others  less  readily. 

We  have  also  investigated  the  question  as  to  whether  by  experiment  an  example 
of  a  given  type  of  tubercle  bacillus  can  be  modified  by  prolonged  relation  with  the 
tissues  of  the  animal  body,  either  during  continuous  residence  in  a  single  animal  or 
repeated  passage  through  a  succession  of  animals.  The  animals  used  have  been 
as  a  rule  such  as  were  specially  resistant  to  the  growth  of  the  given  bacillus,  it  being- 
considered  that  in  this  way  modification  of  type  was  the  more  likely  to  be  obtained. 
It  will  be  borne  in  mind  that  in  our  Second  Interim  Report  we  published  the  results 
of  experiments  with  human  viruses  which  were  relegated  by  us  to  a  provisional  Group- 
Group  III.  In  certain  of  those  experiments  the  virus,  growing  originally  like  a  human 
tubercle  bacillus,  was  at  the  end  of  passage  through  calves  found  to  be  virulent  for 
this  animal  and  to  present  the  cultural  characters  of  the  bovine  tubercle  bacillus. 
We  came  to  no  definite  conclusion  as  regards  the  explanation  of  these  facts  at  that 
Appendix,  time  ;  but  in  this  Report  (page  14),  as  a  result  of  our  further  investigation,  we 

Vol.  Ill,  p.  5.  have  shown  that  these  Group  III  results  Avere  due,  certainly  in  most  if  not  in  all 
cases,  to  the  presence  of  two  types  of  bacilli,  the  human  and  the  bovine,  in  the 
original  material,  and  that  during  the  course  of  the  passage  the  human  type,  not 
dcA-eloping  in  the  calf,  had  died  out,  leaAung  the  bovine  type  which  multiplied  and 
exerted  its  Aurulence  on  that  animal. 


Appendix, 
Vol.  IV, 

p.  1188. 


Appendix, 
Vol.  I,  p.  09. 


Appendix. 
Vol.  iV, 
p.  988. 


Appeiniix, 
Vol.  IV, 
p.  389. 


70.  In  further  experiments  with  other  Auruses  designed  to  effect  modification  of 
the  type  of  bacillus,  Avhether  human  or  bovine,  we  satisfied  ourselves  that  the  material 
used  in  those  experiments  contained  only  one  type  of  bacillus. 

In  one  group  of  experiments,  the  investigation  was  carried  out  by  means  of 
collodion  capsules,  containing  cultures  of  mammalian  tubercle  bacilli,  Avhich  Avere 
inserted  in  the  peritoneal  cavities  of  birds. 

With  10  mammalian  viruses,  from  A'arious  sources,  8  of  which  were  bovine,  16 
collodion  capsule  experiments  on  fowls  and  20  on  pigeons  were  performed,  lasting 
from  55  to  186  days.  In  certain  of  the  cases  cultures  which  were  obtained  from  the 
capsules  on  removal  from  the  bird’s  peritoneal  cavity,  Avere  placed,  again  in  capsules, 
in  the  peritoneal  caAuties  of  other  birds,  the  total  duration  of  residence  being  in  one 
series  as  much  as  475  days.  In  20  of  these  experiments  cultures  were  obtained  from 
the  capsules  and  found  to  be  unchanged  in  character.  In  16  cases  no  culture  could 
be  obtained,  the  bacilli  in  the  capsules  being  apparently  dead. 

Similar  experiments  Avere  performed  Avith  human  tubercle  bacilli,  obtained 
from  12  different  sources.  In  nine  cases  there  was  only  a  single  residence  in  the 
peritoneal  cavity  of  the  foAvl  or  })igeon  ;  in  three  cases  the  capsules  AA-ere  transferred 
in  series  to  other  fowls.  These  experiments  lasted  from  59  to  685  days.  In  many  of 
the  capsules  the  bacilli  Avere  dead,  but  iu  the  others,  the  bacilli  Avere  aliA^e  and  shoAA^ed 
no  change  in  cultural  characters  or  in  Aurulence. 

With  cultures  of  hve  avian  viruses  25  collodion  capsule  experiments  AA'ere 
performed  on  guinea-pigs.  The  duration  of  residence  in  individual  guinea-pigs 
ranged  up  to  253  days  and  the  total  periods  during  which  the  cultures  were  in  the 
peritoneal  cavities  of  series  of  guinea-pigs  A'aried  up  to  424  days.  In  two  instances 
only  Avas  there  failure  to  obtain  groAvth  of  culture  fi-om  the  capsules  ;  from  all  the 
other  capsules  cultures  were  obtained  and  Avere  found  to  be  unchanged. 

As  regards  further  experiments  with  bovine  tubercle  bacilli  directly  introduced 
into  the  tissues,  two  passage  experiments  on  foAvls  AAuth  Virus  R.  XXVI  deseiwe 
mention.  One  of  these  lasted  2i  years,  and  included  a  long  series  of  birds,  but  no 
chano’e  in  the  characters  of  the  bacillus  was  obsei’A^ed.  The  second  lasted  the  same 
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time  with  a  like  result.  One  of  the  fowls  in  the  first  passage  (one  of  foTir  inoculated 
at  the  same  time)  showed,  when  killed,  avian  tuberculosis  which  was  regarded  as 
naturally  contracte<l.  It  was  the  only  fowl  in  the  two  series  which  was  so  affected, 
hut  this  occurrence  during  the  jiassage  shows  the  danger  of  drawing  conclusions 
from  the  result  of  ex])eriments  on  fowls  unless  they  are  sufficiently  controlled. 

Among  experiments  with  bovine  tul)ercle  bacilli,  some  on  dogs,  both  by  inocu¬ 
lation  and  l)y  feeding,  Avere  recorded  in  our  Second  Interim  lie])ort.  In  two  of  the  dogs 
referred  t(j  in  that  Kejjort  residence  in  this  animal  appeared  to  have  altered  the  bovine 
tubercle  bacillus,  inasmuch  as  cultures  obtained  from  these  tAvo  animals  resembled  the 
human  tubercle  bacillus.  In  the  remainder  of  the  ex])eriments  on  dogs  no  change  in 
the  bovine  tubercle  bacillus  (Accuri-ed.  In  certain  further  experiments  eight  dogs 
Avere  fed  with  doses  Aairying  from  40  to  100  milligi’ammes  of  culture  of  bovine 
tubercle  bacilli  and  Avere  killed  in  from  lOo  to  d()2  days.  From  fiA'c,  it  Avas 
im])racticable  to  secure  cultures,  but  from  the  remaining  animals  cultures  Avere 
obtained  Avhich  Avere  not  changed  either  in  character  or  virulence.  From  nine  other 
dogs  Avhich  luul  been  inoculated  by  various  methods  eight  cultures  Avere  obtained 
Avhich  showed  no  alteration. 

A  chim])anzee  ]»assage  experiment  was  ]Aerf)rmed,  five  chimjAanzees  being  used 
in  series  ;  three  of  the  animals  Avere  fed  and  tAvo  Avere  inoculated.  The  experiment 
lasted  b42  days  and  no  change  in  the  bovine  bacillus  Avas  found  at  the  end  of  the 
experiment.  A  similar  result  was  obtained  by  passage  in  baboons. 

In  further  ex])eriments  Avith  the  human  tubercle  bacillus  nine  separate  viruses 
Avere  used.  With  six  of  the  viruses  passage  experiments  Avere  carried  out  on  calves, 
the  number  of  animals  included  in  eacli  experiment  Am.rying  from  tAvo  to  seven  and 
the  totfd  duration  of  the  residence  of  the  bacilli  in  the  calf’s  body  A'arying  Irom  247 
to  .512  (lays.  There  Avas  no  alteration  in  the  characters  of  the  bacillus  at  the  end  of 
the  passage  in  any  of  the  cases.  After  continued  residence  in  one  case  for  484  days 
in  the  bodies  of  three  rabbits  consecutiA'Cly,  and  in  another  after  725  days  single 
residence  in  the  body  of  one  rablAit  the  human  cultaires  Avere  found  unchanged. 
Similar  results  Avere  obtained  in  tAvo  exj)eriments  on  the  rat  after  residence  in  the  one 
case  for  454  days  in  the  body  of  one  rat,  and  in  the  other  for  1614  days  in  the  bodies 
of  eight  rats  consecutively.  Single  residences  in  a  coav  for  52U  days,  in  a  pig  378 
days,  a  guinea-pig  320  days,  a  dog  413  days,  jAroduced  no  change  in  the  characters 
or  Afirulence  of  the  cultures  of  the  human  bacillus. 

These  particular  experiments,  therefore,  failed  to  effect  any  modification  in  the 
bovine  or  human  tubercle  bacillus. 

71.  As  regards  experiments  directed  to  modify  the  virulence  of  the  avian 
tubercle  bacillus  similar  negative  results  Avere  obtained.  Single  residence  in  the 
horse,  calf,  goat,  pig,  monkey,  cat,  dog,  rat,  mouse,  rabbit,  and  guinea-j)ig  shoAved  no 
change  in  the  cultural  characters  nor  in  the  virulence  of  the  avian  bacillus  originally 
inoculated.  Passage  experiments  Avere  performed  on  calves  Avith  the  culture  of 
Virus  A.  X,  which  was  obtained  from  the  lung  of  a  rabl)it  inoculated  from  natural 
tuberculosis  in  a  foAvl.  From  one  of  the  calves  of  this  series  a  culture  obtained  from 
the  bronchial  gland  Avas  bovine  in  character,  Avhile  in  the  same  animal  a  typical  avian 
culture  AA^as  obtained  near  the  seat  of  inoculation.  There  can  be  little  doubt  that  this 
was  not  a  case  of  modification,  but  one  of  accidental  infection  of  the  calf  by  the  bovine 
bacillus.  Other  experiments  were  ]Aerformed  with  avian  bacilli  obtained  from  pig 
tuberculosis,  and  in  some  of  these  experiments  the  bovine  tubercle  bacillus,  and 
in  one  case  the  human  tubercle  bacillus,  Avas  obtained  from  some  of  the  lesions  of 
the  animals  into  Avhich  the  culture  derived  from  the  pig  lesion  had  been  introduced. 
These  results,  which  are  set  forth  in  the  Appendix,  were  obtained  in  only  a  feAA" 
experiments  and  were  so  discordant  that  Ave  cannot  draw  any  conclusions  from 
them. 

72.  In  cases  of  internal  human  tuberculosis  Ave  found  a  certain  number 
which  showed  a  mixture  of  human  and  bovine  tubercle  bacilli,  and  in  the  ])ig  there 
Avas  one  case  in  Avhich  there  was  a  mixture  of  bovine  and  avian  tubercle  bacilli. 
When  separated,  the  bacilli  from  these  cases  Avere  found  to  correspond  in  their 
characters  to  the  boA’ine,  human  and  avian  tyjies.  AltluAUgh  it  might  be  urged 
that  the  mere  finding  of  the  tAA'o  ty])es  in  a  lesion  indicated  the  occurrence  of  a  process 
of  modification  in  one  or  other  type,  yet  Ave  found  no  transitional  types  in  the  lesions 
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of  internal  tuberculosis  in  the  human  being,  nor  in  the  pig  any  but  doubtful  suggestion 
of  such  transition.  The  only  variation  from  the  three  types  which  we  have  found  in 
our  extended  investigations  have  occurred  in  cases  of  luj)us  and  in  equine  tuberculosis. 


SECTION  X. 

Consideration  of  the  Results  in  relation  to  the  Terms  of  Reference. 

73.  The  questions  that  were  referred  to  us  for  investigation  and  report  are 
as  follows  ; — 

1.  “  Whether  the  disease  in  animals  and  man  is  one  and  the  same  ; 

2.  Whether  animals  and  man  can  be  reciprocally  infected  with  it  ; 

3.  Under  what  conditions,  if  at  all,  the  transmission  of  the  disease  from  animals 

to  man  takes  place,  and  what  are  the  circumstances  favourable  or 
unfavourable  to  such  transmission.” 

We  have  attempted  to  answer  these  questions  by  investigating  cases  of  natural 
tuberculosis  in  man,  and  by  studying  the  disease  in  animals  as  it  occurs  naturally  in 
them  as  well  as  when  produced  by  experimental  means.  Our  investigation  has 
dealt  not  only  with  the  naked-eye  and  microscopical  appearances  of  the  diseased 
tissues,  but  also  with  the  tubercle  bacillus  itself — the  essential  cause  of  the  disease. 
Separating  the  bacillus  from  the  lesion,  we  have  obtained  ir  in  pure  culture  and 
studied  the  variations  of  its  growth  under  artificial  conditions  and  the  results 
produced  l)y  it  when  injected  into  animals  of  various  species.  I'uberculosis  being  a 
disease  affecting  not  only  man  but  also  domestic  animals  sucli  as  cattle,  horses,  pigs 
and  poultry,  and  certain  other  animals  when  kept  in  captivity,  our  investigation  has 
co^mred  a  wide  range  of  tuberculous  disease,  and  enabled  us  to  make  a  careful 
com])ai'ison  (h‘  the  conditions  of  tuberculosis  as  it  occurs  naturally  in  man  and 
in  animals.  In  three  Interim  lleports  presented  during  the  progress  of  our 
investigation  we  set  out  certain  results  as  they  were  arrived  at,  expressing  opinion 
on  the  facts  before  us  ;  and  we  have  already,  in  tlie  preceding  Sections  of  this  our 
Final  Report,  summarized  those  earlier  results  together  with  others  not  previously 
recorded.  It  is  now  necessary  to  consider  how  for  the  total  results  of  our 
investigation  afford  material  for  definite  reply  to  the  questions  put  to  us. 

First  Term  oe  the  Reference. 

74.  The  first  question  is  : — Whether  tuberculosis  in  animals  and  man  is  one  and 
the  same. 

The  morbid  conditions  in  man  and  animals  which  are  embraced  under  the  term 
tuberculosis  are  all  bacterial  in  their  origin,  and  the  question  of  the  identity  or  non¬ 
identity  of  a  case  of  tuberculosis  in  one  animal  with  a  case  in  another  animal  of  the 
same  or  of  a  different  species  depends  upon  the  identity  or  non-identity  of  the  bacilli 
responsible  for  the  lesions  in  each  case.  It  therefore  becomes  necessary  to  inquire 
whether  it  is  possible  to  arrange  bacteria  in  sharply  defined  groups  corresponding 
with  what  are  called  species  in  the  case  of  the  higher  plants  and  animals,  or  to  affirm 
of  any  two  bacteria  that  they  are  identical  in  the  sense  that  all  meinbers  of  the  canine 
species  are  identical.  The  characters  which  are  generally  relied  upon  to  fix  the 
species  of  bacteria  are  their  morphology  (including  size  and  form  ),  their  appearances 
in  artificial  culture,  and  their  pathogenic  properties  or  capacity  for  causing  disease  in 
various  sjiecies  of  animals.  As  in  the  classification  of  the  higher  plants  and  animals, 
so  also  in  the  classification  of  bacteria,  morphological  characters  have  the  greatest 
value,  and  no  two  organisms  which  constantly  differed  in  form  and  size  could  be 
considered  identical  or  belonging  to  the  same  species,  even  though  they  were 
indistinguisliable  in  every  other  respect.  In  spite  of  their  minuteness  and 
the  simplicity  of  their  structure  some  bacteria  present  well-marked  morphological 
differences  as  compared  with  others,  and  in  such  a  case  non-identity  is  obvious, 
and  classification  presents  no  difficulty.  Classification  is  still  easy  in  spite  of 
morphological  identity  when  bacteria  differ  markedly  in  cultural  and  pathogenic 
characters,  lint  it  becomes  difficult  when  bacteria  that  are  morphologically  indis.- 


tmga’iHhablc  exhibit  only  minor  dift'erences  in  respect  of  their  cultural  and  patho¬ 
genic  characters. 

The  particular  case  wliich  we  are  now  considering  is  exactly  of  that  nature. 

Leaving  aside  for  the  iiionient  the  (piestion  of  the  relationships  of  the  bacilli 
of  avian  tuberculosis,  it  has  to  be  adnutte<l  that  the  human  and  liovine  tyj)es 
of  bacilli  are  morphologically  Indistinguishable,  but  a] )]»reeiably  different  in  respect  of 
their  cultural  character^  and  their  capacity  for  causing  disease  in  various  species 
of  animals.  The  (piestion  of  the  identity  or  non-identity  of  these  two  t3'|)es  tliere- 
fore  clearly  dejiends  ujion  the  importance  which  it  is  jiermissible  to  attacli  to  their 
cultural  and  pathogenic  ditferences,  and  this  in  turn  on  the  iixity  or  vaiaability  of 
the  differences  in  (piestion.  If  these  differences  are  not  constant  they  cease  to  be 
of  value  for  classitication,  but  if  according  to  all  the  available  evidence  they  are 
constant,  the  human  and  bovine  types  of  tubercle  bacilli  must  be  considered 
distinct,  and  the  diseases  which  they  cause  as  not  identical,  that  is  to  say  not  one 
and  the  same. 

At  an  earlier  part  ()f  this  lleport  we  have  discussed  the  (piestion  w  hether  the 
human  and  the  bovine  types  are  stable  in  respect  of  tlieir  cultural  characters  and 
])athogenic  properties.  With  regard  to  the  first  of  these  wm  need  only  repeat  here 
that  the  only  difference  in  respect  of  cultural  characters  between  the  two  types  is 
that  the  human  ty])e  exhibits  a  greater  luxuriance  of  grow'th  on  all  the  different  media 
which  we  have  em])loye(l  in  making  comparisons,  and  that  although  this  ditference 
is  not  maintained  with  absolute  constancy,  w^e  have  not  in  our  cultural  experiments 
observed  any  ca,se  in  wdiieh  the  mode  of  growth  of  the  one  type  became  so  far 
modified  as  to  be  indistinguishable  from  the  mode  of  growth  usually  exhibited  by 
the  other.  Hut  the  })oint  must  be  emphasised  that  the  bacilli  wdiicli  w'e  have 
referred  to  the  bovine  tyjie  vary  considerably  among  themselves  in  respect  (-)f 
luxuriance  of  growth,  and  that  the  ga]>  wdiich  se]>arates  those  of  them  that  grow" 
most  abundantly  from  bacilli  of  the  human  type  is  not  a  w"ide  one. 

The  bovine  tuliercle  bacillus  jiroduees  a  fatal  tubercidosis  in  cattle,  rabbits, 
guinea-pigs,  chimpanzees,  monkeys,  goats  and  l)igs. 

'file  human  tubercle  bacillus  readily  produces  a  fatal  tulierculosis  in  guinea- 
pigs,  chimpanzees  and  monkeys,  but  causes,  even  w"hen  administered  in  large  doses, 
only  slight  and  non -progressive  lesions  in  cattle,  goats  and  pigs.  Its  effect  on 
rabbits  is  not  uniform,  for  whilst  in  the  majority  of  cases  these  animals  are  only 
slightly  affected,  in  others  extensive  and  fatal  tuberculosis  results  in  them  from 
the  inoculation  of  the  human  tubercle  bacillus. 

In  other  words,  w'e  have  always  found  that  guinea-pigs,  chinpianzees  and 
monkeys  are  all  highly  susceptible  to  the  effects  of  either  the  human  or  the  bovine 
tubercle  bacillus  and  that  the  disease  produced  in  these  animals  by  both  types  is 
histological  1}"  and  anatomically  identical. 

Obviously  it  has  not  been  permissible  to  induce  tuberculous  disease  experi- 
mentall}'  in  the  human  subject  by  the  injection  of  bovine  tubiwcle  bacilli,  and  no 
o})portuiiity  presented  itself  to  us  of  examining  any  case  of  accidental  inlection  in 
which  the  bovine  tubercle  bacillus  entered  the  human  body  through  the  skin  and 
set  up  a  generalised  disease.  But  we  have  investigated  many  instances  of  fatal 
tuberculosis  in  the  human  suliject  in  w  hich  the  disease  was  undoubtedly  caused  by 
a  bacillus  of  the  bovine  type  and  by  nothing  else.  We  have  compared  the  lesions 
from  such  cases  w"ith  those  obtained  from  [larallel  eases  of  fatal  tuberculosis  in 
wdiieh  the  human  tubercle  liacillus  alone  w'as  discovered.  Excejit  for  the  diffei'enee 
in  the  type  of  bacillus  found  in  them,  these  two  groups  of  cases  jiresented  similar 
features  ;  the  clinical  histories  of  the  jiatients  were  alike,  the  eases  all  terminated 
fatally,  and  the  lesions  examined  after  death  w'ere  found  to  be  anatomically  in- 
distinguishalile.  Man  must  therefore  be  added  to  the  list  of  animals  notably  susceptible 
to  bovine  tubercle  bacilli. 

Chief  among  the  differences  between  bovine  and  human  tubercle  bacilli  is,  of 
course,  difference  of  virulence  towards  certain  animals.  Why,  it  ma)’  be  asked,  is 
the  human  bacillus,  though  as  virulent  for  the  monkey  and  the  guinei-])ig  as  is 
the  bovine,  far  less  virulent  than  that  bacillus  for  the  calf,  giait,  and  j)ig.  Is  the 
human  bacillus  a  bovine  bacillus  w"hich^  through  some  cause  or  comljination  of 
causes,  has  become  modified,  and,  if  so,  is  its  degradation  in  this  sense  permanent  ? 

We  have  recorded  (])aragra])hs  GU  and  70)  our  repeated  attem|)ts  to  transmute 
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tlie  bovine  bacillus  into  the  human  bacillus  and  vice  versa.  Most  of  these  attempts 
failed  altogether,  a  few  only  were  equivocal  ;  we  found  indeed  that  under  the 
conditions  contrived  by  us  both  types  of  bacilli  remained  remarkably  stable,  alike 
as  regards  their  growth  on  artificial  media  and  their  virulence  for  animals.  Thus,  we 
are  inclined  to  regard  transmutation  of  bacillary  type  as  exceedingly  difficult  if 
u(jt  impracticable  of  accomplishment  by  laboratory  procedure,  though  in  view  of 
certain  instances  in  which  we  obtained  from  one  and  the  same  human  body  both 
types  of  bacillus,  we  are  not  prepared  to  deny  that  the  transmutation  of  one 
type  into  another  may  occur  in  nature. 

With  respect  to  the  (|uestion  of  the  stability  of  the  pathogenic  properties 
which  distinguish  the  two  types,  we  must  again  refer  to  the  exceptional  characters 
possessed  by  certain  of  the  bacilli  which  were  isolated  from  cases  of  lupus  and  equine 
tuberculosis.  In  some  of  these  cases  the  bacilli  had  the  ordinary  cultural  characters 
of  the  bovine  type,  associated  with  a  degree  of  virulence  for  the  calf  and  rabbit  no 
greater  than  is  usually  exhibited  by  the  human  type.  We  have  already  given 
reasons  for  declining  to  accept  these  exceptional  bacilli  as  distinct  fixed  types,  and  if 
that  view  of  them  is  excluded  they  must  be  regarded  as  either  modified  human  or 
modified  bovine  bacilli.  On  the  former  assumption  they  had  acquired  the  character 
of  growth  ordinarily  exhibited  by  the  bovine  type,  and  on  the  latter  assumption 
they  had  lost  the  higher  degree  of  virulence  for  certain  animals  wffiich  is  characteristic 
of  the  bovine  type.  The  latter  appears  to  be  the  more  probable  explanation,  and 
if  that  view  be  accepted  the  discovery  of  these  exceptional  bacilli  makes  it 
impossible  to  regard  difference  of  virulence  for  the  calf  and  rabbit  as  sufficient 
to  establish  the  non -identity  of  the  human  and  the  bovine  types. 

There  would  therefore  remain  only  slight  cultural  differences  on  which  to 
found  the  conclusion  that  the  human  and  the  bovine  types  represent  two 
distinct  organisms.  We  prefer  to  regard  these  two  types  as  varieties  of  the  same 
bacillus,  and  the  lesions  which  they  produce,  whether  in  man  or  in  other  mammals, 
as  manifestations  of  the  same  disease. 

But  while  we  regard  the  point  which  we  have  just  considered  as  one  con¬ 
cerning  which  there  is  room  for  difference  of  o])inion,  there  is  an  aspect  in 
which  tuberculosis  in  men  and  in  cattle  must  unquestionably  be  prononneed  one 
and  the  same  disease.  Whether  one  prefers  to  regard  bovine  tuberculosis  and  the 
cases  of  tuberculosis  in  man  which  are  caused  by  the  human  type  of  bacilli  as 
varieties  of  the  same  disease  or  as  inde(jendent  diseases,  there  can  be  no  question 
that  human  tuberculosis  is  in  part  identical  Avith  bovine  tuberculosis.  Our  re¬ 
searches  have  proved  that  in  a  considerable  proportion  of  cases  of  the  human 
disease  the  lesions  contain,  and  are  caused  by,  bacilli  which  are  in  every  respect 
indistinguishable  from  the  bacilli  Avhich  are  the  cause  of  tuberculosis  in  cattle. 
In  all  such  cases  the  disease  therefore  is  the  same  disease  as  bovine  tuberculosis. 

There  remains  the  question  whether  aAnaii  tuberculosis  and  bovine  tuberculosis, 
or  avian  tuberculosis  and  the  tuberculosis  caused  by  the  human  type  of  bacillus, 
are  one  and  the  same  disease.  In  this  matter  there  does  not  appear  to 
us  to  be  in  the  present  sufficient  ground  for  answering  the  question  in  the 
affirmative. 


Second  Term  oe  the  Heeerence. 

7.5.  In  the  second  term  of  our  Reference  we  were  asked  : — Whether  animals  and 
man  can  be  reciprocally  infected  Avith  tidjerculosis  ;  that  is,  whether  the  disease  knoAvn 
as  tuberculosis  can  be  communicated  direct  from  man  to  animals  and  from  animals  to 
man.  The  question  thus  presented  to  us  was  one  of  exceptional  difficulty.  For  though 
the  liability  of  animals  to  infection  from  man  could  be  tested  in  detail  by  direct  experi¬ 
ment,  man’s  liability  to  infection  from  animals  remained  of  necessity  matter  only  of 
inference.  Certain  instances  have,  it  is  true,  been  reported  in  which  suspicion  had 
arisen  that  man  had  become  infected  through  contact  with  tuberculous  cattle,  but  the 
evidence  afforded  by  these  cases,  notwithstanding  that  they  had  been  carefully 
investigated,  could  not  be  accepted  as  unequivocally^  positive  in  character.  Accord¬ 
ingly  the  transmissibility  of  tuberculosis  of  the  three  several  types  has  had  to  be 
judged  of  by  the  behaviour  of  the  bacilli  representing  them  Avhen  introduced,  each 
in  separate  series,  into  the  bodies  of  a  variety  of  animals. 
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By  subcutaneous  inoculation  the  human  type  has  been  found  transmissible  in 
some  degree  to  many  different  species  of  animals,  but  for  most  of  them  transmission 
has  been  effected  only  by  the  em])loyment  of  large  doses.  And  moreover  in  some 
species  of  animals  the  lesions  thus  induced  were  either  local  or  sj)arsely  distributed 
and  non- progressive  in  character.  The  animals  that  Ave  liaA^e  found  to  be 
especially  refractory  to  the  human  tubercle  bacillus  administered  by  subcu¬ 
taneous  inoculation  are  cattle,  l>igs,  and  fowls,  and  these  animals  are  often 
even  more  refractory,  or  are  indeed  practically  immune,  when  the  bacilli  are 
administercid,  CA^en  in  large  amounts,  Avith  their  food.  Corroboration  of  this  high 
degree  of  resistance  to  human  tuberede  bacilli  on  the  ]iart  of  cattle,  ])igs  and  foAvls  is 
afforded  by  the  circumstance  that  so  far  as  our  investigation  of  tuberculosis  naturally 
occurring  in  the  lower  animals  has  gone  Ave  have  not  in  a  single  instance  detected  the 
human  type  of  tuljercle  bacillus  in  cattle  or  in  fowls,  and  but  rarely  in  ])igs.  Babbits 
ai’e  mff  so  resistant  to  the  human  tubercle  bacillus,  which  is  capable  of  fwoducing 
in  them  progressiA^e  and  fatal  tuberculosis  (i)age  6). 

In  strong  contrast  to  this  small  liability  of  certain  of  the  loAA^er  animals  to 
tuberculosis  of  the  human  ty])e  is  the  susceptibility  of  animals  generally  tA) 
infection  by  the  bacillus  of  the  bovine  type  (whate\"er  the  source,  loAver  animal  or 
man,  of  such  bacillus).  Over  a  Arery  Avide  held  of  experiment  in  this  connection, 
th,e  only  animals  that  avc  have  found  at  all  uniforndy  resistant  to  this  type  of  bacillus 
are  the  common  foAvl,  the  rat  and  (to  a  less  extent  or  at  least  less  uniformly)  the 
dog.  And  similarly  oui-  investigations  of  tuberculosis  naturally  occurring  in  loAver 
animals  indicate  the  great  ])re})onderance  of  the  l)OAdne  ty})e  among  them. 

In  cattle  suffering  from  tuberculous  disease  ac([uired  other  than  by  experimental 
means,  we  have  in  no  single  instance  detected  any  but  the  bovine  bacillus.*  This  is 
also  the  type  of  bacillus  found  in  ])rogressive  tuberculosis  in  the  pig,  though  this 
animal  is  ca})able  of  harbouring  (Avhile  pcrha|)s  not  encouraging)  the  luiman  and 
avian  types  of  tubercle  liacillus.  So  far  as  our  ex]>eriments  slioAAg  the  chim])anzee,  an 
animal  closely  related  to  man,  is  ecpially  susceptible  to  the  l)Oviue  and  human  tul)ercle 
bacillus,  the  effects  produced  by  them  in  this  animal  both  by  feeding  and  inoculation 
Avitb  ])arallel  doses  being  closely  alike. 

As  regards  the  avian  ty})e  of  tubercle  bacillus,  reciprocity  among  animals  to  this 
infection  hardly  calls  for  notice.  Though  the  foA\'l  and  other  birds  are  highly 
susceptible  to  tuberculosis  of  this  type,  mammals  generally,  with  the  exception  of  the 
rabbit  and  mouse,  and,  [)erha])S  t(j  a  less  extent,  the  pig  and  goat,  would  a])pear  almost 
absolutely  resistant  to  it.  The  monkey  and  the  guinea-pig,  both  of  them  highly 
susce])tible  to  bovine  and  human  tubercle  bacilli,  are  notable  instances  of  this. 

Taking  these  facts  into  consideration  together  Avith  those  others  already  discussed 
in  relation  to  the  lirst  term  of  our  Beference,  and  for  the  above  reason  exclueling 
the  foAvl  and  other  birds  from  further  consideration  in  tins  connection,  Ave  must  con¬ 
clude  that  mammals  and  man  can  be  reciprocally  infected  with  the  disease  (tuber¬ 
culosis).  The  possible  danger  to  man  through  reciprocity  in  this  sense  Avas,  of 
course,  the  more  important  question  presented  to  us,  and  as  we  IniA^e  conclusively 
shown  that  many  cases  of  fatal  tuberculosis  in  the  human  subject  have  been  produced 
by  the  bacillus  knoAVn  to  cause  the  disease  in  cattle,  the  [)ossibility  of  such  infection 
cannot  be  denied. 

And  the  importance  of  this  conclusion  is  not  diminished  by  the  tact  that  the 
majority  of  such  cases  examined  by  us  occurred  in  young  children,  or  by  the  merely 
local  results  folloAving  tlie  administration  of  the  human  type  of  Ijacillus  to  boAunc 
animals.  BoA^ine  animals  are  not  completely  immune  to  the  human  tubercle  bacillus, 
and  adult  human  beings  can  be  infected  Avith  the  boAune  type,  even  the  ])ulm«)nary 
form  of  the  disease  in  man  being  sometimes  caused  by  the  boA'ine  tubercle  bacillus. 

'fiiiUD  T'kuai  ok  TiiK  Kkkkkioxok. 

Tb.  'fhe  third  (picstion  Avith  which  AVe  are  called  upon  to  deal  is  : — 

Under  Avhat  conditions,  if  at  all,  the  transmission  of  tuberculosis  from  animals 
to  man  takes  ])lace,  and  Avhat  are  the  circumstances  ffreourable  or  unfaAa)urable  to 
such  transmission. 


t'uotnote  on  page  4. 
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Transmission  of  tuberculosis  from  animals  to  man  must  obviously  be  mainly 
cle])en(lent  on  the  susceptibility  of  any  given  animal  to  this  disease  and  on  the 
opportunities  afforded  such  animal  for  transferring  its  acquired  and  developed 
infection  to  the  human  subject.  From  what  we  have  already  said,  man  must  clearly 
be  regarded  as  being  liable  to  risk  of  infection  from  at  least  two  of  the  three  types  of 
tubercle  l^acilli,  the  human  aiid  the  bovine.  In  this  connection  it  will  be  convenient 
to  discuss  each  type  separately. 

Avian  Tuberculosis. — Prima  facie,  man  might  be  regarded  as  at  some  risk  from  this 
form  of  tuberculosis  owing  to  his  food  relations  with  fowls  and  certain  other  birds,  and 
the  fact  tliat  we  have  in  more  than  one  instance  discovered  the  avian  tul^ercle  bacillus 
in  the  bodies  of  pigs  might  also  be  considered  a  matter  of  importance.  But  in  no 
single  instance  have  we  found  the  avian  tubercle  bacillus  in  the  lesions  of  tuberculosis 
in  the  human  l)eing,  whilst  man’s  comparatively  near  relative,  the  monkey,  would 
appear  from  our  ex])erinients  to  be  highly  resistant  to  tubercle  bacilli  of  this  type. 
The  pig  is  the  only  mammal  in  Avhich  we  have  found  the  avian  bacillus  in  the  lesions 
of  naturally  acquired  tuberculosis,  but  possible  danger  to  man  from  this  source  would 
appear  to  depend  on  an  ability  not  yet  demonstrated  of  this  animal  to  bring  about 
modification  or  alteration  of  this  type  of  tubercle  bacillus  in  the  direction  of  greatly 
enhancing  its  virulence  for  man.  We  must  conclude,  as  the  result  of  our  investiga¬ 
tions,  that  the  unmodified  avian  tubercle  bacillus  is  a  negligible  factor  in  the 
production  of  human  tuberculosis. 

ITuman  Tuberculosis. — In  so  far  as  tuberculosis  of  this  type  in  animals 
lower  than  man  has  resulted  from  infection  contributed  to  them  by  man 
himself,  man  has  been  multiplying  in  bodies  other  than  his  own  that  type  of 
tubercle  bacillus  to  which  he  is  seemingly  most  prone,  and  thus  increasing  his  chances 
of  death  by  tuberculosis.  But,  as  has  been  shown,  animals,  domestic  and  other, 
Avbich  have  been  found  capable  of  suffering  from  severe  generalised  tuberculosis 
of  the  human  type  are  comparatively  few  ;  and  further,  none  of  these  aihive 
multipliers  of  human  tubercle  are  common  food  animals.  The  bovine  animal  for 
instance  is  not  an  active  multiplier  of  the  human  tubercle  bacillus,  being  highly 
refractory  to  this  infection  ;  and  the  cow  herself,  however  prone  she  may  be , 
when  the  subject  of  bovine  tuberculosis  to  excrete  bovine  bacilli  in  her  milk, 
has  never  under  natural  conditions  been  convicted  of  eliminating  in  this  way  the 
human  tubercle  bacillus.  Experimentall^q  it  is  true,  the  human  bacillus  has  been 
made  to  a])pear  in  the  milk  of  the  cow  and  goat,  but  for  securing  this  end  very 
large  doses  of  culture  have  been  requisite.  Probably  only  when  the  cow  or  goat  has 
received  a  large  dose  of  tuberculous  material  derived  from  man  does  the  human 
tubercle  bacillus  escape  into  the  blood  stream  of  the  animal,  reach  her  milk  sinuses, 
and  become  eliminated  with  her  milk. 

Nevertheless,  it  is  not  to  be  affirmed  with  confidence  that  man  is  wholly  free 
from  risk  through  animal  food  of  infection  with  that  type  of  tubercle  bacillus  to 
which  he  appears  most  prone,  though  the  degree  of  danger  to  him  in  this  sense 
must  remain  for  the  present  undetermined.  The  pig,  though  not  capable  in  our 
experimental  experience  of  fostering  tubercle  bacilli  of  the  human  type  except  in  a 
minor  degree,  may  have  to  l^e  regarded  as  a  possible  source  of  the  disease  caused 
in  man  l)y  that  type  of  bacillus  ;  for  the  reason  that  particular  glands  of  the  pig’s 
body,  Avhich  are  likely  to  enter  into  certain  prepared  foods,  do  on  occasion  yield 
tubercle  bacilli  of  the  human  type. 

Bovine  Tuberculosis. — Before  dealing  Avith  the  conditions  affecting  the  direct 
transmission  of  tuberculosis  from  bovine  animals  to  man,  one  other  potential  source  of 
infection  of  man  with  the  bovine  type  of  the  tubercle  bacillus  must  be  referred  to. 
The  pig  is,  besides  the  bovine,  the  only  animal  commonly  used  for  food  by  man  in 
which  during  our  investigation  we  have  found  the  bovine  tubercle  bacillus  producing 
the  progressive  lesions  of  the  natural  disease.  We  found  this  bacillus  in  a  number 
of  cases  of  swine  tuberculosis  sufficient  to  justify  us  in  calling  attention  to  the  danger 
Avithout  entering  into  a  discussion  as  to  its  extent.  Bovine  tubercle  bacilli  are 
infectiA'e  to  human  beings,  and  we  have  no  reason  to  suppose  that  they  can  be 
rendered  less  so  by  previous  residence  in  the  bodies  of  pigs. 

During  the  course  of  our  inquiry  we  investigated  material  obtained  either  post¬ 
mortem  or  by  operation  from  14G  individual  cases  of  persons  suffering  from  tuber¬ 
culosis  ;  a  total  Avhich  does  not  include  the  tAvo  viruses  consisting  of  sputum  collected 
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daily  from  a  varying  number  of  patients.  I’ut  some  of  tliose  1 4(5  have  been  exelmled 
from  our  final  conclusions  for  reasons  already  set  out  on  page  9,  and  certain  otliei-s  of 
them,  though  dealt  with  in  detail  in  our  Appendix,  are  not  considered  in  this  Report, 
the  investigations  in  which  mateiMal  from  them  was  employed  having  hut  an 
indirect  hearing  on  the  terms  of  our  Reference.  "I’lius  the  actual  num])ei‘  of  cases, 
representing  the  various  clinical  manifestations  of  tuberculosis  commonly  found  in 
man,  that  have  })assed  under  strict  observation  and  on  which  our  conclusions  are 
based,  is  12<S. 

So  far  as  these  128  cases  have  l)een  examples  of  tuberculosis  in  the  adult,  and 
es[)ecially  when  they  have  been  cases  of  ])ulmonai’y  tu])erculosis,  tla;  lesions  of  the 
disease  Avhen  fatal  have  been  referable,  with  few  exceptions  to  human  bacilli.  Only 
rarely  has  a  j)ulmonary  lesion  in  adult  man  yielde<l  the  hovim;  hacallus.  ( )ui’  ex))erience 
of  abdominal  tuberculosis  in  the  human  suhj(‘ct  has  been  very  different,  esj)ecially  as 
I'cgards  children.  (.)f  young  children  dying  from  ])rimary  alxlominal  tuberculosis, 
the  fatal  lesions  could  in  nearly  one  half  of  the  cases  he  referred  to  the  ho\'ine 
bacillus,  and  to  that  ty])e  alone.  In  children,  too,  and  often  also  in  adolescents, 
suffering  from  cervical  gland  tuberculosis,  a  lai'ge  jrroportion  of  the  cases  examined 
by  us  could  he  referred  to  the  bovine  tubercle  bacillus.  We  have  already  in  an 
earlier  portion  of  this  Report  referred  to  the  importance  'of  infection  by  the  l)ovine 
type  of  tubercle  bacillus  in  cases  of  lupus  occurring  in  adolescents  and  children. 

Whatever,  therefore,  may  he  the  animal  source  of  tuberculosis  in  adolescents 
and  in  adidt  man,  there  can  he  no  doubt  that  a  consideral)le  ])ro]»ortion  of  the 
tuberculosis  affecting  childrmi  is  of  Ixwine  origin,  more  ]»articularly  that  wdiich 
alfects  primarily  the  abdominal  organs  and  the  cervical  glands.  And  further,  there 
can  he  no  doubt  that  jwimary  alxlominal  tuberculosis  as  Avell  as  tuhercuhxsis  of  the 
(•(‘rvical  glands  is  commonly  due  to  ingestioji  of  tuberculous  infective  material. 

Judging  by  tnir  feeding  experiments  there  wu)uld  a])])ear  to  l)e  strong 
])resum])tion  that  as  regards  most  animals  comparatively  large  doses  given  either 
singly  or  by  freiprent  repetition  are  necessary  to  ])roduce  l)y  ingestion  acute  j)rogressive 
generalised  fulx'rculosis,  though  we  liaAe  recorded  instances  in  which  a  Anry  small 
dose  administered  hut  once  lias  produced  this  result.  A])plying  a  like  presumption 
to  man  (and  our  observations  on  t!ie  monkey  and  chimpanzee  in  this  connection 
afford  wai-rant  for  so  doing)  it  may  he  asked  in  what  Avay  are  children, 
the  members  of  the  human  family  Avho  are  espcciall}’  liable  to  exhiliit  acute  fatal 
tuberculosis  commencing  as  an  abdominal  afihetion,  most  likely  to  obtain  a  larg(‘ 
and  fatally  infective  dose  of  tulierclc  bacilli  ? 

As  already  indicated  by  us,  to  tliis  question  there  can  he  hut  one  answer  : — 
namely  that  the  evidence  which  we  have  accumulated  goes  to  demonstrate  that  a 
consi<lerahle  amount  of  the  tuberculosis  of  childhood  is  to  lie  ascribed  to  infection 
Avith  bacilli  of  the  liovine  type  transmitted  to  children  in  meals  consisting  largely  of 
the  milk  of  the  coav. 

In  many  cases  of  abdominal  tuberculosis  and  in  tuberculosis  of  the  cervical 
glands,  liow'eA'er,  it  must  be  recollected  that  the  child  may  be  injured  by  the 
ingestion  of  bovine  tubercle  bacilli  in  milk  Avithout  a  fatal  result  oc-curring.  ddie 
cases  of  abdominal  tuberculosis  examined  by  us  had  all  been  fatal,  that  is  death 
occurred  from  a  generalised  tuberculosis  or  from  some  local  condition  resulting,  AAntli 
possiWy  tAvo  exce})tions,  from  tuberculosis  of  the  abdomen.  But  many  cases  of 
abdominal  tuberculosis  iti  children  recover,  though  wdiat  propAadion  of  these  is  due 
to  the  liOA^ine  bacillus  and  Avhat  to  the  human,  we  haA"e  no  means  of  knowing 
at  ]>resent.  The  cases  of  cervical  gland  tuberculosis  iuAXstigated  by  us  Avere  all 
cases  that  recoA^ered  or  were  recovering  after  o])eration,  and  a  large  j)ro])o:L’tion  of 
them  Avere  l»ovine  in  origin. 

Although  the  poten<;y  of  tuberculous  cowl’s  milk  in  the  causation  of  the 
tuberculosis  of  infancy  and  childhood  is  clearly  demonstrated,  in  our  examination 
of  material  from  oo  cases  of  tuberculosis  in  adcAlesctaits  and  adults  avc  haAX*  found 
rarely  in  the  former  and  extremely  seldom  in  the  latter  the  l)ovine  bacillus  colonising 
the  fatal  lesions.* 

Instead  w'e  found  abundantly  in  these  lesions  none  but  the  human  bacillus,  a  cir 
cumstance,  wdiich,  if  considered  alone,  might  tend  to  discount  the  extmit  of  the  danger 
to  the  adult  human  subject  not  only  of  the  milk  of  tuberculous  cows  but  also  of  the 
flesh  of  that  and  other  animals  cajiable  of  fostering  thelxivine  tubercle  bacillus.  But 
it  must  be  remembered  that  Ave  have  found  cases  of  tuberculosis  in  adult  man. 


*  See  footnote  next  ))age. 
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sufficiently  extensive  to  incapacitate  the  patient  for  the  ordinary  duties  of  life  and  in 
two  instances  ending  fatally,  in  wdiich  we  were  able  to  attribute  the  disease  solely  to 
the  effects  of  the  bovine  tubercle  bacillus.  Though  of  the  55  cases  of  adolescent  and 
adult  tuberculosis  which  came  under  scrutiny  no  more  than  5  yielded  bacilli  of  the 
bovine  type,  w'e  cannot  say  that  this  figure  adequately  represents  the  proportion  of 
like  cases  obtaining  among  the  tuberculous  population  generally.* 

77.  Meanwhile  we,  in  view  of  the  evidence  adduced  by  us,  regard  ourselves 
as  called  upon  to  pronounce  on  administrative  measures  required  in  the  present 
for  obtaining  security  against  transmission  of  bovine  tubercle  bacilli  by  means  of 
food.  In  the  interests  therefore  of  infants  and  children,  the  members  of  the 
population  whom  we  have  proved  to  be  especially  endangered,  and  for  the  reasonable 
safeguarding  of  the  public  health  generally,  we  would  urge  that  existing  regulations 
and  su])ervision  of  milk  production  and  meat  preparation  be  not  relaxed  ;  that  on 
the  contrary  Government  should  cause  to  be  enforced  throughout  the  kingdom  food 
regulations  planned  to  afford  better  security  against  the  infection  of  human  beings 
through  the  niedium  of  articles  of  diet  derived  from  tuberculous  animals. 

More  particularly  we  w’^ould  urge  action  in  this  sense  in  order  to  avert  or 
minimise  the  present  daijger  arising  from  the  consumption  of  infected  milk. 
And  in  this  connection  it  may  be  convenient  for  us  to  repeat  certain  facts 
observed  by  us  in  reference  to  the  conditions  tending  to  the  elimination  by  the 
cow  of  l^ovine  tubercle  bacilli  in  her  milk  ;  facts  in  our  opinion  of  such  importance 
that  they  formed  the  subject  of  our  Third  Interim  Report. 

Bovine  tubercle  bacilli  are  apt  to  be  abundantly  present  in  milk  as  sold  to  the 
public  when  there  is  tuberculous  disease  of  the  udder  of  the  cow  from  which  it  was 
obtained.  This  fact  is,  we  believe,  generally  recognised  though  not  adequately 
guarded  against.  But  these  bacilli  may  also  be  present  in  the  milk  of  tuberculous 
cows  presenting  no  evidence  wliatever  of  disease  of  the  udder,  even  when  examined 
post-mortem.  Further,  the  milk  of  tuberculous  cows  not  containing  Ijacilli  as  it 
leaves  the  udder  may,  and  frequently  does,  become  infective  by  being  contaminated 
with  the  faeces  or  uterine  discharges  of  such  diseased  animal.  We  are  convinced  that 
measures  for  securing  the  prevention  of  ingestion  of  living  bovine  tubercle  bacilli 
with  milk  would  greatly  reduce  the  number  of  cases  of  abdominal  and  cervical 
o'land  tuberculosis  in  children,  and  that  such  measures  should  include  the  exclusion 
from  the  food  supply  of  the  milk  of  the  recognisably  tuberculous  cow,  irrespective 
of  the  site  of  the  disease,  whether  in  the  udder  or  in  the  internal  organs. 


We  desire  to  express  our  sense  of  the  great  value  of  the  services  rendered  to  the 
Commission  by  our  officers,  ]3rofessional  and  other. 

To  our  {Secretary,  Dr.  E,  J.  Steegmann,  we  are  indebted  not  only  for  further 
unwearied  diligence  in  our  behalf  during  additional  years,  but  also  for  exercise  by 
him  throughout  the  whole  period  of  this  Commission  of  administrative  capacity  of 
the  highest  order. 

The  work  of  our  several  investigators  is  summarised  by  each  (above  his 
signature)  in  those  volumes  of  the  Appendix  to  this  Report  in  which  details  of  his 
particular  research  are  recorded.  The  volumes  in  question  are  sufficient  testimony 
to  the  painstaking  accuracy  and  intelligent  resourcefulness  of  these  experts.  In  this 
place,  however,  we  would  express  our  special  appreciation  of  Dr.  A.  Stanley  Griffith’s 
original  and  highly  important  researches  on  Lupus  and  his  admirably  effective 
scrutiny  of  anomalous  viruses  ;  Dr.  Frederick  Griffith’s  investigation  of  Equine 
tuberculosis  ;  Dr.  Arthur  Eastwood’s  histological  researches  ;  and  also  of  the 
importance  of  the  work  carried  out  jointly  by  Dr.  A.  Stanley  Griffith  and 
Dr.  Frederick  Griffith  in  connection  with  the  tuberculosis  of  swine. 

The  duties  undertaken  by  Dr.  Hammond-Smith  are  referred  to  in  detail  in  the 
Memorandum  accompanying  this  Report.  We  wish  here  to  record  our  sense  of  the 
great  value  of  his  services. 

Our  non -professional  administrative  officers  and  our  laboratory  assistants  have 
each  and  all  of  them  rendered  throughout  admirable  and  faithful  service.  Among 


*  The  55  cases  referred  to  include  only  those  of  tuberculosis  other  than  lupus.  Cases  of 
lupus  coming  under  observation  in  adolescent  and  adult  patients  numbered  10,  3  of  which 
yielded  tubercle  bacilli  presenting  the  cultural  characters  of  the  bovine  type  though  possessing 
less  virulence  for  the  calf  and  rabbit  than  the  bovine  tubercle  bacillus, 


41 


the  former  we  are  on  these  grounds  particularly  indel>te(l  to  Mr.  C.  F.  Fox  and 
Mr.  J.  Keddie  ;  among  the  latter  to  Mr.  C.  Attoe. 

Finally  we  again  record  our  grateful  recognition  (jf  the  keen  interest  in  and 
never  failing  generosity  towards  our  researches  wliich  have  ever  been  consj)icuously 
manifested  by  Lord  Idytli.  by  his  ungrudging  hosj)itality,  during  a  decade  of 
years,  in  placing  at  our  disposal  his  Stansted  Farms  he  has  enabled  our  investiga¬ 
tions  to  be  carried  on  untrammelled  by  outside  interference  or  objection,  and  (a 
matter  of  great  practical  importance)  absolutely  without  idsk  of  transferring  infection 
to  animals  the  pro])erty  of  neighbours. 


(Signed)  \V.  TI.  POM^ER,  Chairman. 

G.  SIMS  WOODIIEAD. 
SIDNEY  MARTIN. 

J.  McFADYEAN. 
RUBERT  BOYCE. 

Edwaud  j.  Steegmann,  Secretary. 

June,  Ibll. 
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MEMORANDUM. 


In  the  Introduction  to  the  Second  Interim  Report  the  procedure  adopted  by  the 
Commissioners  for  carrying  out  their  investigation  was  explained,  and  the  Farms  and 
Laboratories  at  Stansted  were  described.  An  account  was  also  given  of  the  methods 
of  experiment,  of  the  precautions  taken  to  obtain  healthy  animals  for  experimental 
])urposes  and  of  the  means  used  for  procuring  the  material  required  for  research. 
Though  not  necessary  to  repeat  all  that  was  there  said,  no  alteration  having  been 
made  in  any  important  particular  in  the  period  that  has  elapsed  since  that  Report  was 
issued,  it  may  be  convenient  to  re-state  briefly  certain  essential  facts  connected  with 
the  practical  administration  of  the  inquiry. 

During  the  whole  of  the  time  occupied  by  the  Commission  in  investigating  the 
questions  contained  in  the  several  terms  of  their  Reference,  all  the  experimental 
work  on  vfhich  conclusions  have  been  based  was  carried  out  in  the  Stansted 
Laboratories  and  Farms  by  resident  investigators  working  under  the  direct  super¬ 
vision  and  control  of  the  Members  of  the  Commission.  A  few  independent 
investigations  Avere,  it  is  true,  entrusted  to  other  observers,  but  these  affected  matters 
in  the  nature  of  side-issues,  and  no  additional  positive  facts  beariug  on  the  main 
points  of  the  investigation  having  been  thus  established  the  results  obtained  were 
not  taken  into  account  by  the  Commission. 

At  Stansted,  three  widely  separate  places  were  used  by  the  Commission  for 
research  work  ;  each  was  in  charge  of  an  investigator,  Avith  an  adequate  staff  of 
assistants  under  him,  and  no  communication  was  permitted  between  those  where 
experimental  animals  Avere  kept  except  under  strict  rule  and  supervision. 

The  whole  of  the  land  occupied  by  the  Commission  at  Stansied,  the  house 
known  as  Royalcot,  used  for  administrative  purposes  as  well  as  for  the  accommo¬ 
dation  of  Members  of  the  Commission  when  Ausiting  Stansted,  and  the  farm 
buildings,  were  lent  by  Lord  Blyth,  without  any  expense  to  the  GoA^ernment  for 
rent,  rates,  or  taxes.  In  addition,  he  allowed  the  Commissioners  to  erect  laboratories 
and  animal  houses,  and  to  alter  in  any  way  they  pleased  the  existing  buildings.  But 
at  Blythwood  the  buildings  that  had  been  previously  erected  by  Lord  Blyth  for  his 
OAvn  stock  proAmd  so  eminently  suitable  for  the  purposes  of  the  investigation  that 
very  little  modification  was  required  ;  indeed  it  would  haAm  been  difficult  to  find, 
CA^en  apart  from  the  question  of  cost,  any  places  so  well  adapted  for  the  practical 
experimental  work  as  those  provided  by  the  far-sighted  generosity  of  Lord  Blyth. 

Animal  experiments  were  only  carried  out  at  two  of  these  places,  Walpole  and 
Blythwood  Farms. 

Walpole  Farm  was  at  first  used  solely  for  the  investigation  of  the  tuberculosis 
of  bovine  animals,  and  no  other  work  carried  out  at  this  farm  was  considered  in  the 
Second  Interim  Report  of  the  Commission.  But  before  the  issue  of  that  Re[)ort  the 
practical  inquiry  in  connection  with  Swine  Tuberculosis  had  been  commenced  at 
Walpole,  and  the  preliminary  experiments  relating  to  the  subject  of  Immunity  had 
been  completed  there. 

In  the  present  and  final  Report,  four  separate  investigations  that  were  carried 
out  at  Walpole  are  dealt  Avith,  namely,  those  on  Swine,  on  Equine,  and  on  Avian 
Tuberculosis,  and  an  investigation  of  a  limited  number  of  viruses  obtained  from 
natural  tuberculosis  in  various  animals.  In  addition,  some  of  the  practical  work  on 
which  the  views  of  the  Commission  on  modification  are  based  was  performed  at 
Walpole.  No  viruses  of  knoAvn  human  origin  were  at  any  time  received  there. 

In  course,  however,  of  the  researches  into  Swine  Tuberculosis,  three  pigs, 
material  from  which  had  been  sent  to  Walpole  Farm  for  examination,  Avere  found  to 
have  been  the  subjects  of  tuberculosis  of  the  human  type  ;  and  in  the  course  of  the 
immunity  investigations  a  number  of  experimental  calves,  which  had  previously  been 
vaccinated  with  human  Auruses  at  BlythAvood,  were  transferred  to  Walpole  for  the 
subsequent  test  inoculation  with  bovine  tubercle  bacilli.  But,  Avith  one  exception, 
none  of  these  animals  Avas  taken  to  M^alpole  before  1906,  and  in  the  case  of  each  of 
them  stringent  precautions  were  adopted  to  prevent  possible  contamination  of 
other  viruses.  These  immunity  calves  were  kept  apart  from  all  other  animals. 
After  the  termination  of  the  investigations  particularly  connected  with  Bovine 
Tuberculosis,  four  viruses,  received  from  the  Zoological  Gardens  and  other 
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source, s,  were  found  to  contain  tubercle  bacilli  of  liuinan  type  (Appendix,  \"ol.  fV., 
p.  14‘J).  4'lie  experimental  work  at  Walpole  farm,  which  had  commenced  in  May, 
11)02,  Avas  bnnight  to  an  end  in  March,  11)01). 

At  Illy th wood  there  was  carried  out  during  eight  years  the  AAdiole  of  the 
exj)erimental  work  in  connection  with  human  tuberculosis.  Practical  work  com¬ 
menced  there  in  April,  11)02,  and  was  In’ought  to  an  end  in  September,  11)10,  tliougJi 
by  the  kindness  of  Lord  Blyth  the  Commission  remained  in  occupation  of  the 
laboratory  at  BlycliAAmod  for  some  months  longer. 

The  third  place  occupied  by  the  Commission  at  Stansted  Avas  knoAAUi  as 
Koyalcot,  and,  .so  far  as  the  scientilic  AA^ork  aacis  concerned,  consisted  of  laboratories 
only,  without  any  accommodation  for  experimental  animals.  The  Koyalcot 
laboratories  Avere  used  only  for  the  histological  examinations  of  tissues  and  for  the 
comparatiAm  iiiAmstigation  of  cultures  soAAm  in  the  first  instance  at  BlytliAA'ood  or  at 
Wall  )ole,  or  AAdiich  AA^ere  groAvn  at  Koyalcot  from  mateiaal  su])plied  from  one  or  other 
of  these  jAlaces.  The  work  at  Koyalcot  commenced  early  in  January,  11)03,  and 
lasted  till  nearly  the  end  of  the  year  1909,  a  total  period  of  about  seA’en  years. 

Walpole  and  Blythwood  farms  being  licensed  for  the  performance  of  experiments 
on  liAung  animals  AA^ere  repeatedly  visited  by  the  Inspector  ap])ointed  Ijy  the  Home 
OtHce.  All  the  investigators,  Avith  the  excei)tion  of  Dr.  EastAvood,  were  fully 
licensed  to  perform  animal  experiments,  and  Dr.  Steegmanu  also  held  a  licence 
for  each  place,  as  such  necessary  inoculations  that  had  to  be  done  during  any 
temporary  absence  of  one  or  other  of  the  resident  investigators  Avere  performed 
by  him. 

At  the  time  of  the  issue  of  the  Second  Interim  Re})ort,  as  stated  therein  in  the 
Introduction,  Blythwood  Farm  Avas  in  chai’ge  of  Dr.  A.  Stanley  Griffith,"^  and 
Wal[)ole  Farm  of  Dr.  F.  Griffith,  Dr.  EastAvood  being  at  that  date  responsible  for  the 
Avork  carried  out  at  Koyalcot.  The  Commission  have  been  so  fortunate  as  to  retain 
until  ])ractically  the  end  of  their  labours  the  services  of  all  these  resident 
iiiAmstigators.  Dr.  Eastwood,  haAung  finished  the  inquiries  entru.sted  to  him, 
resigned  his  appointment  Avith  the  Commission  at  the  end  of  December,  1909.  Dr. 
F.  Griffith,  after  the  termination  of  the  practical  Avork  he  had  carried  out  at  Walpole, 
AAaas  engaged  for  a  further  period  of  three  months  finishing  his  written  reports. 
Dr.  A.  Stanley  Griffith,  although  not  occupied  at  BlythAvood  after  the  end  of 
July,  1910,  gaAm  uji  much  of  his  time  to  the  service  of  the  Commission 
during  many  months  subsequently,  and  his  assistance  in  the  deliberations  of 
the  Commission  and  in  the  preparation  of  the  Keport  proA^ed  of  Amry  great 
Aailue. 

For  a  long  time,  in  fact  during  the  Avhole  of  the  period  during  which  material 
for  experimental  investigation  aa^is  being  receiAmd  at  Stansted,  Dr.  Ilaminond-Smith 
acted  as  clinical  obsei’A^er  and  collector.  Hardly  ever  Avas  any  material  obtained 
from  a  post-mortem  examination  or  an  operation  at  Avhich  he  ha<I  not  been  present, 
and  the  fact  that  nearly  all  the  specimens  Avere  received  at  the  laboratories  in  a 
conditi(m  rendering  them  suitable  for  experimental  use  and  free  from  accidental 
contamination  aacxs  in  large  measure  due  to  his  skill  and  careful  precaution.  The 
operation  })atients,  frequently  kept  under  observation  for  months  and  in  some  cases 
for  over  two  years,  Avere  visited  by  him,  and,  Avdienever  jxossible,  the  family  histories 
of  the  patients  Avere  A'eritled  by  personal  intervieAvs  Avith  relations  or  Avith  jxarents 
of  children.  Dr.  Hammond- Smith’s  tact  and  patience  OA^ereame  many  difficulties 
that  otherwise  might  have  proved  of  great  disadAointage. 

Mr.  C.  F.  Fox,  appointed  at  an  early  stage  of  the  Avork  at  Stansteil  to  carry  out 
the  clerical  Avork  at  BlytliAvood  Farm,  ac(|uired  a  knoAvledge  of  scientific  methods  that 
rendered  his  assistance  in  many  other  Avays  of  great  advantage.  After  the  cessation 
of  the  practical  iuAmstigation  at  Stansteil  he  Avas  transferred  to  London,  and 
co-operated  Avith  the  Secretary  in  the  preparation  for  the  press  of  the  various 
volumes  of  the  Apjxendix. 

Mr.  Keddie,  tliroughout  the  Avhole  of  the  time  that  the  Commission  Avas  in 
occupation  at  Stansted,  AAais  in  charge  of  the  non-scientific  adniiiiistratiA^e  Avork. 
His  Avide  knoAvledge  and  experience  in  the  management  of  cattle  Avas  of  the  utmost 
value  in  obtaining  and  kee])irjg  healthy  the  stock  required  for  ex|)erimental  purposes. 

No  alteration  had  to  be  made  in  the  scAmral  staffs  of  skilled  assistants 
enq)loyed  in  the  laboratories,  and  the  fact  that  all  the  laboratory  Avorkers  Avere 


Previously  Dr.  Oobbett  had  carried  out  the  Avork  at  BlythAvood. 
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experienced  and  trained  in  the  special  methods  of  the  Commission  has  been  an 
important  element  in  ensuring  uniform  accuracy  of  the  investigations.  Mr.  Attoe, 
the  head  assistant  at  Blythwood,  engaged  by  the  Commission  from  the  beginning, 
remained  till  the  whole  of  the  work  there  was  finished  ;  and  after  Dr.  A.  Stanley 
Griffith  left  Stansted  until  it  was  finally  decided  that  no  further  investigations  were 
to  be  undertaken,  he  was  in  sole  charge  of  the  laboratory  and  such  viruses  as  it  was 
still  desired  to  keep  alive  in  culture. 

The  methods  adopted  for  collecting  material  to  be  used  for  investigating  bovine 
and  human  tuberculosis  have  already  been  described  (Second  Interim  Report, 
page  47).  As  regards  tuberculosis  naturally  occurring  in  other  animals  the  sources 
of  material  subjected  to  experiment  were  as  follows  : — 


Swine  Tuberculosis. 

All  the  specimens  of  natural  tuberculosis  in  pigs  that  were  utilised  for  this 
investigation  were  obtained  by  Dr.  Hammond- Smith,  who  personally  examined  every 
carcass  from  w^hich  lesions  were  taken.  Of  the  63  cases  detailed  in  the  table  of 
Origins  (Appendix  Vol.  Ill,  page  153),  58  came  from  the  Metropolitan  Meat 
Market  in  London  and  5  from  the  Corporation  Slaughter  House  in  Birmingham. 
The  first  specimen  wais  received  at  Stansted  on  March  5th,  1905,  and  the  last  on 
July  19th,  1907. 

At  both  these  places  special  facilities  were  afforded  the  Commission  for  collecting 
the  material  required.  At  the  Metropolitan  Meat  Market  a  room  was  set  aside  in 
which  bottles  and  boxes  could  be  stored  and  where  the  specimens  could  be  isolated 
and  packed.  Dr.  Hammond-Smith  visited  the  Market  from  time  to  time  at  uncertain 
intervals,  and  accompanied  the  Chief  Veterinary  Inspector  on  his  examination  of  the 
carcasses  already  slaughtered  and  partially  dressed.  The  pigs  came  to  the  Market 
alive  and  a  preliminary  official  veterinary  inspection  of  the  living  animal  prevented 
any  pig  that  did  not  appear  to  be  in  good  health  and  condition  being  admitted  to 
the  slaughter-house.  On  no  occasion  was  tuberculous  disease  suspected  in  any  pig 
before  it  was  killed.  As  a  rule  not  every  carcass  was  systematically  examined  by 
the  Veterinary  Inspiector,  but  mainly  those  in  which  the  butchers,  men  of  great 
experience,  had  reason  to  suspect  some  abnormal  condition.  In  the  majority  of 
instances  the  viscera  had  been  removed  from  the  carcasses  and  put  aside  in  groups 
for  the  veterinary  inspection  ;  thus,  in  the  event  of  disease  being  detected  in 
any  of  the  organs,  it  was  not  always  possible  for  Dr.  Hammond-Smith  to  identify 
with  certainty  the  particular  carcass  from  which  such  tuberculous  organ  had  been 
taken.  It  is,  therefore,  important  to  note  that  in  many  of  the  cases  where  the  single 
tuberculous  organ  found,  such  as  a  submaxillary  or  bronchial  gland,  was  used  as  the 
material  for  investigation,  it  cannot  he  stated  confidently  that  no  tuberculous  disease 
was  present  elsewhere  in  the  same  animal,  even  though  none  had  been  detected  in 
the  routine  market  examination  ;  it  w^as  obviously  impossible  to  carry  out  in  the 
slaughter-house  a  detailed  and  careful  post-mortem  examination  of  every  pig  killed 
there  such  as  was  always  made  at  Stansted. 

Comparatively  few  cases  of  generalised  tuberculosis  in  swine  being  met  with  at 
the  Metropolitan  Meat  Market,  arrangements  were  made  by  Dr.  Hammond-Smith  by 
wdiich  he  could  be  informed  of  any  that  occurred  at  the  Corporation  Slaughter  House 
in  Birmingham.  By  this  means  five  cases  of  generalised  tuberculosis  were  obtained, 
information  concerning  them  being  sent  by  telegram.  On  receipt  of  the  notice  Dr. 
Hammond-Smith  went  to  Birmingham  and  despatched  the  specimens  direct  to  Stansted. 
In  all  the  five  cases  the  animal  had  been  slaughtered  before  his  arrival,  but  the  carcasses, 
together  with  all  their  viscera  had  been  set  aside  in  each  instance  for  his  examination. 

The  thanks  of  the  Commission  are  due  to  the  Authorities  of  both  these 
slaughter-houses  for  their  assistance. 

One  other  point  in  connection  with  the  investigation  of  swine  tuberculosis 
deserves  particular  notice.  Many  hundred  carcasses  of  pigs  wmre  examined  by 
Dr.  Hammond-Smith,  but  the  number  of  instances  in  which  tuberculous  disease 
w'as  found  is  in  no  way  representative  of  the  amount  of  disease  existing  amongst 
pigs  generally.  For  all  the  animals  had  been  sent  to  the  slaughter-house  for  the 
express  purpose  of  being  forthwith  killed  and  sold  for  food,  and  it  is  extremely 
unlikely  in  view  of  the  strict  inspection  to  be  anticipated  there  that  any  animal  would 
be  so  sent  which  the  owner  did  not  honestly  believe  to  be  quite  sound  and  healthy. 
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Xo  pigs  that  rliu’ing  life  had  shown  signs  of  disease  were  at  any  time  used  by  the 
Commission  to  provide  material  for  the  investigation  of  natural  swine  tuberculosis. 

Equine  Tuberculosis. 

The  material  of  Equine  Tuberculosis  used  for  the  investigation  was  olTained 
from  five  cases  of  the  disease  occurring  naturally  in  the  horse,  in  two  of  the  cases 
the  animals  had  general  tuberculosis,  in  two  the  mesenteric  glands  only  were 
affected,  and  in  one  case  the  spleen  alone  showed  evidence’  of  the  disease. 

All  the  s])eciniens  were  obtained  from  the  Royal  Veterinary  College  ;  in  some 
cases  the  tuberculous  horse  had  been  examined  [)ost-niortem  there.  A  description  of 
the  material  received  at  Wal])ole  Farm  will  be  found  in  the  table  of  origins  of  the 
E(pune  Viruses  on  page  10  of  Volume  IVh  of  the  Appendix. 

Avian  Tuberculosis. 

'I'he  material  from  which  tlie  avian  viruses  w'ere  obtained  came  in  the  majority 
of  instances  from  the  bodies  of  birds  that  had  either  died  of  tulierculosis  or  had 
been  killed  and  proved  on  post-mortem  examination  to  be  tuberculous.  The  birds 
w'ere  of  various  species  and  the  details  are  given  in  the  table  of  Origins  (Appendix, 
Vh)l.  IV.,  page  174).  In  addition  avian  tubercle  bacilli  were  isolated  from  six  pigs 
tuberculous  lesions  of  Avhicli  had  been  sent  to  Walpole.  In  these  animals  the 
[)articular  type  of  bacillus  responsible  for  the  tuljerculous  lesion  or  lesions  had  not, 
of  course,  been  suspected.  No  naked-eye  difference  can  be  detected  between  merely 
local  lesions  produced  in  the  pig  by  the  avian  tubercle  bacillus  and  similar  lesions 
l>roduced  liy  bovine  or  l)y  human  tubercle  bacilli.  The  details  of  the  six  porcine 
viruses  that  yielded  avian  tubercle  bacilli  wall  be  found  in  the  re})ort  on  Swine 
'fuberculosis  (Appendix,  Vol.  III.,  page  145). 

Casual  Tuberculosis  of  certain  ■\Iammals. 

The  origins  of  the  material  used  in  the  investigation  of  viruses  obtained  from 
casual  tuberculosis  of  certain  mammals  are  stated  at  the  beginning  of  the  ])articular 
re})ort  relating  to  that  investigation  (Appendix,  Vol.  IV.,  page  151).  It  should  be 
noted  that  no  special  search  waas  made  for  tuberculous  disease  in  these  animals,  but 
the  opportunity  occurring,  the  viruses  w^ere  used  for  investigation. 

Human  Tuberculosis  inclueing  Lupus. 

The  actual  lesions  used  for  the  continued  investigation  of  cases  of  human 
tuberculosis  other  than  lni|»us  were  obtained  from  post-mortem  examinations  or 
after  operations  in  the  same  manner  and  wuth  the  same  ]*)recautions  as  were  adopted 
])reviously  {^see  Second  Interim  Report,  page  47),  lait  in  the  inafter  of  the  28  viruses 
that  consisted  of  sputum  from  individual  humau  cases  special  precautions  wmre 
taken.  These  have  already  been  referred  to  in  the  present  Report  (page  12),  but  it 
may  be  noted  in  addition  that  the  patients  themselves  took  great  interest  in  the 
investigation  and  Avillingly  co-operated  in  carrying  out  the  I’estrictions  as  to  diet 
imposed  upon  them.  Dr.  A.  S.  McNalty,  the  Resident  IMedical  Officer  at  Rrompton 
Hosjhtal,  rendered  assistance  of  great  value  in  this  particular  investigation,  and 
thanks  of  the  Commission  are  due  to  him  and  to  the  Nursing  Staff  of  the  Hospital. 
Without  such  help  it  wa)uld  not  have  been  possible  to  ensure  observance  of  the  strict 
precautions  that  w'ere  jrrescribed  to  prevent  possible  contamination  of  the  sputum. 
The  only  })oints  taken  into  account  in  selecting  the  ])atients  for  sputum  investigation 
were  that  so  far  as  could  be  ascertained  by  clinical  examination  the  disease  in  each 
one  should  be  limited  to  the  thorax,  and  that  previous  microscopic  examination  of 
the  sputum  should  have  revealed  the  presence  therein  of  acid-fast  bacilli  in 
considerable  numbers. 

^Material  for  the  investigation  into  Lujms  w^as  obtained  by  Dr.  Hammond- Smith. 
Considerable  difficulty  Avas  experienced  in  discovering  a  sufficient  number  of  patients 
suffering  from  this  form  of  tuberculous  disease  in  Avhom  it  Avas  of  extent  large 
enough  to  provide  material  for  research  and  Avho  had  not  undergone  any  form  of 
active  treatment  other  than  actual  operation,  such  as  scraping.  That  the  required 
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number  was  obtained  was  largely  due  to  the  help  of  Dr.  J.  H.  Sequeira,  the  majority 
of  the  cases  having  first  come  under  his  observation. 


Experimental  Animals. 

Very  little  need  be  said  in  regard  to  the  various  experimental  animals  beyond 
what  has  been  stated  in  the  Second  Interim  Report.  The  same  methods  continued 
to  be  used  for  obtaining  bovine  animals  ;  these  in  all  cases  came  from  Jersey  and 
were  personally  selected  and  purchased  there  by  Mr.  Keddie.  The  reasons  for  using 
Jersey  cattle  almost  exclusively  for  experimental  purposes  have  already  been 
explained,  the  chief  of  them  being  the  circumstance  that  according  to  available 
information  tuberculous  disease  among  cattle  in  the  island  was  either  non-existent  or 
extremely  rare. 

The  fowls  and  pigeons  used  in  the  investigation  of  avian  tuberculosis  and  for 
other  experiments  were  obtained  in  almost  every  instance  locally,  there  being  no 
reason  to  suspect  the  prevalence  at  any  time  of  epidemic  or  other  disease  amongst 
the  poultry  in  the  district.  From  every  group  of  birds  purchased  some  were  set 
aside  and  kept  as  controls. 

The  quarantine  station  at  Isleworth  for  dogs  and  monkeys  was  continued  till  it 
was  no  longer  required  for  providing  healthy  animals  of  those  species.  At  no  time 
were  experiments  of  any  kind  performed  at  Isleworth,  the  only  work  other  than  the 
careful  observation  of  the  stock  animals  kept  there  being  the  post-mortem  and 
microscopic  examination  of  such  of  them  as  died  or  were  killed  on  account  of  obvious 
or  suspected  disease,  or  for  the  purpose  of  control  observations. 


Three  Subordinate  Investigations  at  Stansted. 

Three  separate  investigations  were  undertaken  at  Stansted  during  the  course  of 
other  work  which,  although  done  with  the  approval  of  the  Commission  and  in  one 
instance  by  their  direction,  are  not  referred  to  in  the  Final  Report.  In  all  three  the 
experiments  were  of  a  preliminary  nature  and  not  sufficiently  extended  to  enable 
definite  conclusions  to  be  drawn  from  them.  The  details  of  all  of  them  are  set  out 
in  the  Appendix. 


(1)  Immunity. 

The  slight  amount  of  disease  produced  in  bovine  animals  by  the  tubercle  bacillus 
of  the  human  type  and  the  possibility  of  utilising  this  resistance  to  one  form  of 
tuberculosis  for  the  artificial  production  of  an  immunity  to  the  disease  readily  set  up 
in  these  animals  by  the  bovine  tubercle  bacillus,  frequently  engaged  the  attention  of 
the  Commission  during  the  first  three  or  four  years  of  their  inquiry.  But  the  great 
amount  of  investigatory  work  that  had  to  be  done  in  connection  with  the  questions 
more  strictly  comprised  within  the  terms  of  Reference  precluded  devotion  of  much 
time  and  labour  to  matters  only  indirectly  concerned  with  tubercidosis  in  man. 

Nevertheless,  early  in  1906  it  was  elecided  to  carry  out  some  tentative  experi¬ 
ments  with  a  limited  number  of  calves  to  ascertain  wliether  these  animals  coulel  be 
immunised  against  bovine  tuberculosis  by  previous  inoculation  either  with  large 
doses  of  feebly  virulent  human  tubercle  bacilli  or  with  small  doses  of  tubercle  bacilli 
such  as  had  already  proved  highly  virulent  to  bovines.  A  definite  scheme  of 
procedure  in  this  sense  was  drawm  up  after  careful  consideration,  and  the  actual 
experiments  were  carried  out  during  the  following  nine  months  by  the  Investigators 
at  Stansted.  The  preliminary  inoculations  wdth  the  human  viruses  were  performed 
by  Dr.  Cobbett  at  Blytlnvood  Farm,  the  calves  so  inoculated  being  transferred  to 
Walpole  later  on,  wdiile  still  apparently  in  perfect  health.  The  vaccinations  with 
bovine  viruses  as  well  as  all  subsequent  resistance-test  inoculations  on  both  classes  of 
calves  wnre  performed  at  Walpole  by  Drs.  A.  Stanley  Gritfith  and  F.  Griffith,  and 
these  twm  Investigators  submitted  a  report  to  the  Commission  on  the  results  obtained. 
This  report,  together  wdth  full  details  of  the  investigation,  is  included  in  the  third 
volume  of  the  Appendix. 

It  is  sufficient  to  say  here  that  the  experiments  shownd  that  by  the  inoculation 
of  large  doses  of  human  tubercle  bacilli,  as  also  by  vaccination  wdth  small  doses  of 
living  bovine  tubercle  bacilli,  the  calf  can  in  many  instances  be  enabled  to  resist  the 
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inoculation  at  a  later  period  of  a  close  of  bovine  tubercle  bacilli  which  otherwise  would 
have  set  up  in  it  severe  and  fatal  tuberculosis.  None  of  the  above  vaccinated  animals 
was  allowed  to  live  for  a  longer  period  after  the  resistance-test  inoculation  than  three 
months,  and  though  in  all  of  them  some  disease  was  found  on  post-mortem 
examination,  in  the  great  majority  it  was  of  a  slight  and  non -progressive  character. 

In  certain  of  the  animals,  however,  resistance  in  this  sense  was  not  produced, 
Cftlves  that  had  been  vaccinated  once  and  even  twice  with  slightly  virulent  tubercle 
bacilli  develo])ed  some  of  them  severe  tul)e]'Culosis  when  inoculated  with  virulent 
bovine  Ijacilli.  The  necessarily  limited  scope  of  these  ])reliminary  experiments  did 
not  provide  sufficient  data  on  which  to  found  any  o])inion  as  to  the  proljable  duration 
of  any  resistance  that  might  have  been  produced  in  the  ])rotected  animals. 

The  results  of  these  ex])eriments  were  fully  considered  by  the  Commissioners 
after  their  Second  Interim  lie|)ort  had  been  presented,  and  they  decided  that 
though  the  facts  obtained  Avere  of  considerable  importance,  the  number  of 
animals  included  in  the  investigation  Avas  not  sufficient  to  enable  any  general 
conclusions  to  be  safely  drawn  from  them.  They  Avere  unanimously  of  the  opinion 
that  further  experiments  on  immunity  should  be  carried  out  on  a  much  larger  scale 
if  this  Avere  possible.  Such  experiments,  they  considered,  should  extend  over  a 
period  of  time  considerably  longer  than  that  occupied  by  the  preliminary  inciuiry, 
and  should  include  at  least  100  bovine  animals.  Hut  it  was  eventually  decided  that 
such  an  extended  investigation,  though  likely  to  be  of  great  scientific  and  ])ractical 
value,  cculd  not  coiiA^eniently  be  undertaken  by  a  temporary  body  such  as  a  Royal 
Commission.  The  difficulty  of  olkaining  a  sufficient  number  of  healthy  calves  of 
like  age,  the  provision  of  the  necessary  accommodation  witliout  interfering  Avith 
other  investigations  at  Walpole,  and  a1)ove  all  the  time  that  would  have  to  be 
occupied  and  the  heaA'y  expense  that  AAmuld  be  involved  compelled  the  Commission 
to  give  up  the  idea  of  carrying  the  investigation  on  immunity  beyond  the  stage 
arrived  at,  and  Avhilst  desiring  that  the  account  of  the  experiments  should  be  included 
in  their  Appendix,  they  themselves  express  no  opinion  as  to  the  significance  of  the 
results  so  recorded. 


(2)  Human  Milk. 


From  time  to  time  during  the  course  of  other  work  at  Blytlnvood  careful 
observations  wmre  made  on  ])regnant  heifers  by  Dr.  Cobbett  to  note  the  effect  of 
inoculation  of  tubercle  bacilli  in  bringing  about  tuberculous  infection  of  the 
mammary  gland  and  in  influencing  the  production  naturally  of  tuberculosis  in  the 
calves  of  which  they  were  subsequently  delivered  ;  he  also  demonstrated  the 
infectiveness  of  their  milk  when  this  secretion  became  established. 

The  results  of  these  observations  Avere  z*ecorded  by  him  in  the  third  volume  of 
the  Appendix  to  the  Second  Interim  Report,  the  main  facts  Izeing  tabulated  on 
pages  250-253.  The  talzles  shoAved  that  of  five  heifers  infected  with  tuberculosis  by 
means  of  subcutaneous  inoculation,  their  milk,  when  the  secretion  had  become 
established,  AA^as  infective  to  guinea-pigs  in  two  instances  ;  that  in  two  of  the  five 
the  mammary  glands  Avere  found  to  be  tuberculously  affected  when  the  animals  Avere 
killed  ;  and  that  of  the  five  calves  produced  by  these  heifers  three  yielded  post¬ 
mortem  evidence  of  tulzerculosis  of  the  hepatic  glands,  contracted  presumably  before 
birth. 

An  iuAmstigation  Avas  carried  out  by  Dr.  F.  Griffith  on  the  excretion  of  tubercle 
bacilli  ill  the  milk  of  naturally  infected  tuberculous  cows  showing  no  disease  of  the 
udder.  This  inquiry  and  the  details  of  the  experiments  formed  the  subjects  of  the 
Third  Interim  Report  and  Appendix.  About  the  same  rime  Dr.  A.  Stanley  Griffith 
carriinl  out  a  series  of  exjieriments  to  determine  Avhether  after  exiierimentally 
introducing  tubercle  bacilli  into  the  blood-stream  of  healthy  coavs  or  heifers  these 
bacilli  could  pass  from  the  blood  into  the  milk  wfithout  producing  changes  in  the 
mammary  tissue.  Of  the  eleven  experiments  performed  nine '^showed  that  the 
normal  mammary  tissue  Avill  permit  of  tlie  escape  of  tubercle  bacilli  into  the  milk 
after  the  bacilli  haAm  obtained  access  to  the  blood-stream  in  sufficient  quantities. 
The  details  of  this  investigation  are  fully  given  in  Volume  Ill.  of  the  Appendix 
to  this  Report,  page  81, 

As  a  result  of  the  consideration  of  these  facts  it  became  a  matter  of  some  interest 
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to  inquire  whether  the  milk  of  a  lactating  woman,  suffering  from  tuberculosis,  might 
be  a  possible  source  of  danger  to  her  infant,  a  question  to  which  conflicting  answers 
have  been  given  by  different  authorities,  but  regarding  which  very  few  reliable 
observations  appear  to  have  been  experimentally  made.  Such  an  investigation  was 
not  practicable  on  a  large  scale,  the  matter  not  being  one  strictly  included  in  the 
Reference,  and  pressure  of  other  work  together  with  the  difficulty  of  obtaining 
suitable  cases  prevented  more  than  a  very  few  being  examined.  Hut  the  milk  ot 
four  nursing  women  was  tested  by  Dr.  A.  Stanley  Griffith.  Briefly  it  may  be 
stated  that  each  of  these  women  was  suffering  from  pulmonary  tuberculosis,  though 
not  in  an  acute  form.  The  diagnosis  in  each  case  had  been  made  before  the  patient 
was  selected,  but  in  only  one  of  the  four  cases  did  the  woman’s  sputum  produce 
tuberculosis  when  injected  into  guinea-pigs.  The  results  of  the  inoculation  of 
guinea-pigs  with  milk  from  these  women  were  negative  in  all  the  four  cases. 
The  details  of  this  investigation  are  recorded  in  Vol.  I.  of  the  Appendix  to  this 
Report  (pages  12,  18  and  104-5).  The  investigation  was  of  course  too  limited 
to  enable  any  deductions  to  be  drawn  from  it. 


(3)  Action  of  Light-Rays  on  Lupus  Bacilli. 

Dr.  A.  Stanley  Griffith  carried  out  some  preliminary  observations  with  the 
object  of  obtaining  information  as  to  how  the  undoubted  benefit  caused  by  treating 
lupus  by  light-rays  is  produced.  The  experiments  were  made  with  lupus  tubercle 
bacilli  isolated  at  Blythwood  and  grown  on  artificial  media  prepared  there.  The 
exposures  of  these  cultures  to  the  light-rays  Avere  made  in  the  skin  department  of 
the  Tjondon  Hospital  by  permission  of  Dr.  Sequeira  and  with  his  co-operation.  The 
results  are  recorded  in  Vol.  II.  of  the  Appendix  to  this  Report  (page  9).  They  show 
that  the  growth  of  the  tubercle  bacillus  is  inhibited  by  both  Finsen  and  Kromeyer 
rays,  but  the  limited  scope  of  the  investigation  did  not  supply  any  evidence  as  to 
whether  this  effect  is  produced  by  a  bactericidal  action  of  the  rays  on  the  bacilli  or 
by  some  modification  brought  about  by  the  rays  in  the  artificial  media  or  living 
tissue  in  which  they  were  growing. 

Investigations  othek  than  those  at  Stansted. 

Two  separate  investigations,  not  carried  out  in  the  laboratories  of  the  Com¬ 
mission,  remain  to  be  noted  ;  both  of  them  were  referred  to  in  the  Second  Interim 
Report  as  having  been  undertaken  but  at  that  time  unfinished.  The  results  in  each 
case  were  not  sufficiently  definite  to  enable  the  Commission  to  make  use  of  them, 
and  neither  is  referred  to  in  the  present  final  Report. 

The  first  was  an  experimental  investigation  undertaken  by  Dr.  James  Miller,  of 
Birmingham,  at  the  request  of  the  Commission. 

Various  means  were  being  sought  at  that  time  to  determine  any  differences 
that  might  exist  between  tubercle  bacilli  of  the  human  and  bovine  types  apart  from 
their  pathogenic  effects  on  cattle  and  rabbits,  and  the  work  entrusted  to  Dr.  Miller 
was  to  observe  the  changes  that  occurred  on  bringing  living  tubercle  bacilli  obtained 
from  different  sources  into  contact  with  living  cells,  and  to  note  if  any  constant 
differences  could  be  seen  between  the  interactions  of  leucocytes  with  bacilli  of  these 
two  types. 

The  cultures  of  tubercle  bacilli  with  which  the  investigation  was  to  be  carried 
out  were  supplied  from  the  Stansted  laboratories,  but  the  whole  of  the  experimental 
work  connected  with  it  was  done  at  Birmingham.  Four  strains  in  all  were  used, 
three  being  of  bovine  and  one  of  human  origin  ;  but  unfortunately  this  last 
virus  was  subsequently  found  to  be  bovine  not  human  in  type,  and,  therefore,  no 
deductions  could  be  drawn  from  Dr.  Miller’s  observations  as  to  any  contrasts  in  the 
cellular  reaction  induced  by  different  types  of  tubercle  bacillus.  But  he  noted  that 
although  practically  no  difference  was  observed  with  regard  to  either  the  nature  of 
the  cells  taking  part  in  the  primary  reaction  or  in  the  amount  of  this  reaction 
between  any  of  the  four  viruses,  certain  minor  variations,  such  as  the  duration  of  a 
period  of  quiescence,  the  formation  of  the  giant-cell*  follicle  and  the  degree  of  the 
secondary  inflammatory  reaction  could  be  clearly  noted  in  several  cases.  Thus 
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thou;>’li  the  celluhir  reaction  was  not  nnit'orni  with  every  virus,  eitlier  in  |)oint  of 
time  or  eft'ect,  tliese  variations  a[)])eare(l  to  he  merely  an  ex[)ression  of  the  sliuht  and 
unimportant  differences  not  infrequently  t<j  be  observed  in  virulence  among'  dillerent 
strains  of  bovine  tubercle  l)acilli  towards  the  calf  and  rabbit. 

Aj)art  from  the  (piestion  of  ditferences  between  tuberele  bacilli  of  the  two  types, 
Dr.  Miller  made  careful  observations  of  the  general  celhdar  reaction  following 
injection  of  cultures  of  living  tubercle  bacilli  into  guinea-|»igs  which  are  ot  great 
interest  in  connection  with  Dr.  Eastwood’s  histological  examinations  of  dead  tissues. 
They  may  be  lu'ietly  summarised  as  follows  : — 

1.  A  [»eriod  of  iudammator^M’cactiou,  during  which  the  bacilli  are  ingested 
by  cells. 

"2.  X  ])eri(xl  of  (piiescence,  when  the  bacilli  disa])])ear  alnu)st  entirely. 

d.  yV  j)eriod  when  the  bacilli  reaj)])ear  and  are  enclosed  within  giant-cell 
follicles,  a  condition  acconq)anied  by  a  second  inilammatory  reaction. 
These  giant-cell  follicles  may  persist  or  may  break  down,  in  which  latter 
case  there  is  a  marked  inci’ease  in  the  intiammatory  reaction. 

I)r.  Aliller’s  investigation  was  carried  out  with  great  skill  and  minute  care. 
Eurthcr  observations  were  not  undertaken  on  similar  lines.  Dr.  Eastwood’s  histo¬ 
logical  researches  ha\  ing  shown  that  there  is  an  essential  identity  l)etween  the  lesions 
caused  by  the  bovine  tubei'cle  bacillus  and  those  j)roduced  by  the  human  tyj)e. 

The  second  of  these  two  separate  investigations,  referred  to  at  page  fS  of  the 
Second  Interim  Uej)ort,  was  in  the  nature  of  a  statistical  impiiry,  undertaken  in 
1  9(J4-o,  with  a  view  to  obtain  data  more  trustworthy  than  are  sup|)lied  by  “  Causes 
of  Death,  ( itticially  Certified,”  as  to  the  extent  of  abdominal  tuberculosis  amongst 
the  ]H)pulation  generally.  The  method  of  impiiry  adojited,  which  took  as  its  basis  a 
systematic  examination  of  jiost-mortem  records  at  hospitals,  has  already  been  described 
in  the  llejiort  in  (piestion,  and  reason  given  for  deeming  the  results  which  were 
being  obtained  as  likely  to  prove  of  little  value  for  the  purposes  of  the  Commission, 
Subseipient  examination  of  the  records  collected  has  confirmed  this  view.  Want  of 
detail  in  the  majority  of  hos{)ital  post-mortem  records  examined  jirecluded  exclusion 
of  the  possibility  of  lesions  having  been  jiresent  in  organs  not  s|)ecifically  stated  to 
have  been  healthy,  while  the  lack  of  uniformity  in  the  methods  of  making  and 
recording  post-mortem  examinations  in  different  places,  as  well  as  the  different  plans 
of  procedure  carried  out  from  time  to  time  in  one  and  the  same  hospital,  |)revented  any 
general  conclusions  as  to  the  ])roi)ortion  of  alxlominal  tuberculosis  to  other  forms  of 
that  disease. 

During  the  time  that  the  experimental  woi'k  Avas  being  carried  out  at  Stausted 
a  very  large  number  of  tuberculin  tests  of  healthy  and  infected  bovine  and  other 
animals  was  made  by  the  resident  investigators  and  the  results  systematically 
recorded.  The  number  of  tests  actually  made  and  the  wide  range  of  ditferent 
species  of  animals  tested  make  these  records  of  consideralde  value,  and  it  is  prop(_)sed 
to  publish  an  abstract  of  the  facts  obtained  and  the  o[»inions  of  the  investigators 
thereon  in  a  suj)plemeidal  volume  of  the  Appendix  to  this  He|)ort.  The  procedure 
a(.loj)ted  lor  testing  the  non-infected  animals  was  exjhained  in  the  Second  Interim 
Report  (l>age  4o). 

At  the  end  of  this  Rep(  )rt  will  be  found  a  list  of  the  contents  of  all  the  Reports 
and  A])pendices  jiresented  by  the  Commission.  In  this  connection  it  is  imjiortaiit  h' 
note  that  the  method  of  this  Commission  has  differed  profoundly  from  the  [u'oeedure 
usually  ado])ted  by  Ibjyal  Commissions.  The  work  has  consisted  entirely  of  a 
scientific  research  carried  out  under  the  direction  and  sujiervisioii  (jf  the  Commission 
by  ex]»erts  at  farms  and  laboratories  de\'oted  solely  to  the  purpose.  No  witnesses  have 
been  examined,  and  therefore  the  only  evidence  on  which  the  Commission’s  reiiorts 
are  Inised  is  the  accumulated  facts  resulting  from  the  exjierimental  work  done. 
During  the  progress  of  any  investigation  it  was  obviously  improper  that  the  facts 
coming  to  light  should  from  time  to  time  be  made  juiblic  in  the  jirecise  order  in 
which  they  wei'e  being  revealed.  Rut  througliout  these  researches  minute  I’ccord 
has  been  kept  of  each  ste|(  of  experimental  work,  so  that  after  Repewt  by  the 
Commission  the  fullest  detail  of  all  proceedings  endiodied  in  Appendix  volumes 
might  be  available  for  independent  judgment  on  fact  irrespective  cf  inter jiretation 
of  filet  that  may  ha\  e  been  indulged  in  by  the  Commissioners.  To  the  same  end  a 
completely  rejiresentativc  c(_>llection  of  pathological  sjAecimens  carefully  prepared  and 
preserved  iu  the  coui'se  of  the  Commission’s  researches  has  been  delivered  to  the 
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Royal  College  of  Surgeons  for  permanent  exhibition  in  the  Museum  of  that 
institution. 

As  in  Appendices  to  the  Second  Interim  Report  so  in  Appendices  to  this  their 
Final  Report,  the  Commissioners  have  regarded  it  as  right  and  proper  to  encourage 
their  Investigators  each  to  set  out  not  only  the  multitudinous  facts  arising  from  his 
work,  but  also  his  own  views  as  to  the  bearing  of  the  results  of  that  work  on  the 
])roblems  before  the  Commission. 

No  account  of  the  practical  administration  of  the  work  of  the  Commission, 
however  brief,  would  be  complete  without  reference  to  the  help  received  from  the 
Stationery  Office,  the  Office  of  Works,  and  the  officials  of  the  Treasury,  especially 
Mr.  H.  T.  Holmes  who  throughout  assisted  the  Secretary  with  the  purely  financial 
business. 
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LIST  OF  RJ^FORTS  AND  APPENDICES  PRE¬ 
SENTED  BY  THE  ROYAL  COMMISSION  ON 
TUBERCl  LOSIS  (HUMAN  AND  BOYINE). 


First  Interim  Report. 

Presented  in  May  1904. 

No  Appendix. 


Second  Interim  Report. 

Presented  dannary  1907, 
Appendix. — In  lour  volumes. 


Volume  J. — The  Pathogenic  Effects  of  Bovine  Viruses  ; 

The  Numerical  Estimation  of  Tubercle  Bacilli. 

The  Table  of  Origins  of  thirty  Bovine  Viruses. 

Inoculation  Experiments  on  Bovines,  Goats,  Pigs,  Chimpanzees,  Monkeys,  and 
Lemurs. 

Descriptive  Charts  of  the  Ex])eriments  vitli  each  Virus,  and  full  Post-lMortem  Notes 
of  the  larger  experimental  animals. 

Inoculation  Experiments  on  Dogs,  Cats,  the  Mongoose  and  Hedgehog,  Ralibits, 
Guinea-i)igs,  Rats,  and  Mice. 

Detailed  description  and  summaries  of  Feeding  Experiments. 

Plates  :  Photographs  of  Lesions  produced  in  Bovine  and  other  animals. 

VoLU.ME  II. — The  Pathogenic  Effects  of  Human  Viruses: 

The  Table  of  Origins  of  sixty-two  Human  Viruses. 

Descriptive  Charts  of  the  Experiments  with  each  Virus,  and  full  Post-Mortem  Notes 
of  the  larger  experimental  animals  ;  together  with  a  history  of  the  patient  from 
which  each  Virus  was  obtained. 

A  Consideration  of  the  Virulence  of  different  strains  of  Tubercle  Lacilli  obtained 
from  man  for  various  s]iecies  of  animals  ;  viz.,  Bovines,  Rabbits,  Guinea-pigs, 
Goats,  Pigs,  Monkeys,  Baboons,  Chimpanzees,  Dogs,  Cats.  Rats,  Mice,  and  Fowls  ; 
together  with  Tables  of  the  Experiments  made  on  each  Species. 

The  Relative  Susceptibility  of  Different  Species  of  Animals  to  Tubercle  Bacilli  of 
Human  and  Bovine  Origin. 

Plates  :  Photographs  of  Lesions  produced  in  Bovine  and  other  animals. 


Volume  III. — Additional  Investigations  of  Bovine  and  Human  Nuruses. 

♦ 

1.  The  Cultural  Characters  of  the  Bovine  Tubercle  Bacillus  (with  Plates). 

2.  The  Cultural  Characters  of  the  Tubercle  Bacilli  obtained  from  Man. 

o.  Supplementary  Report  on  the  Cultivation  of  Tubercle  Bacilli  obtained  from 
Man. 

4.  Report  on  the  Changes  in  Reaction  produced  in  Broth  by  Human  and  Bovine 
Tubercle  Bacilli. 

(a)  The  Changes  in  Reaction  ju-oduced  in  Glycerin-broth. 

(h)  Additional  Observations  on  the  Changes  in  Reaction  produced  in  Glycerin-broth. 

(c)  The  Changes- in  Reaction  produced  in  Glucose-broth. 

(d)  The  Changes  in  Reaction  produced  in  Glycerinated  Litmus  Milk. 
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Volume  III. — continued. 

5.  Modification  Experiments  with  Tubercle  Bacilli  of  Bovine  Origin. 

(a)  Modification  by  Culture. 

(i)  Modification  by  Animal  Passage. 

(c)  Influence  of  Glycerin  on  Virulence. 

6.  Report  on  the  Stability  of  Virulence  of  the  Tubercle  Bacillus  of  Human  Origin 

in  Artificial  Culture,  including  the  Influence  of  Glycerin  in  Culture  Media. 

(a)  The  Virulence  of  Tubercle  Bacilli  from  Cultures  and  in  Emulsions  of  Tuberculous 
Animal  Tissues  compared. 

{h)  Does  long-continued  Cultivation  on  Artificial  Media  attenuate  the  Tubercle 
Bacillus  ? 

(c)  The  Influence  of  Glycerin  in  Culture  Media. 

7.  Report  on  the  minute  non -progressive  tubercles  found  in  Calves  injected  with 

Tubercle  Bacilli  of  Human  Origin  which  are  unable  to  provoke  a  progressive 
infection  in  this  Species  of  Animal. 

8.  Report  on  the  Distribution  of  Non-virulent  Tubercle  Bacilli  of  Human  Origin 

m  the  body  of  the  Calf  after  Subcutaneous  Injection. 

9.  Report  on  the  Dissemination  of  Tubercle  Bacilli  in  Different  Species  of  Animals 

after  Subcutaneous  Inoculation. 

10.  Report  on  the  Influence  of  Individual  Susceptibility  and  of  Dose  on  the 

Severity  of  an  Experimental  Infection  by  Tubercle  Bacilli  of  Human 
Origin. 

(a)  The  Variation  in  the  Capacity  for  resisting  Tuberculosis  among  Individuals  of 
the  same  Species. 

{h)  The  Influence  of  Lactation. 

(c)  The  Influence  of  Dose. 

11.  Report  on  Congenital  Tuberculosis  at  Blythwood  Farm. 

Volume  IV. — Comparative  Histological  and  Bacteriological  Investigations  on  the 
Relationship  of  Human  and  Bovine  Tuberculosis  : 

Part  I. — General  Report  on  the  Histological  and  Bacteriological  Investigations. 

Part  II. — Comparative  Histology. 

Part  III. — Comparative  Bacteriology. 


Third  Interim  Report. 

Presented  January  1909. 

Appendix. — (Included  in  the  Report  volume). 

The  Results  of  Inoculation  and  Feeding  Experiments  made  with  the  Faeces 
and  Milk  of  naturally  Tuberculous  Cattle. 

Introduction. 

Experiments  with  the  Faeces  and  Milk  of  Cows  showing  clinical  signs  of  disease. 
Experiments  with  the  Faeces  and  Milk  of  Cows  in  which  the  only  evidence  of 
disease  during  life  was  a  positive  reaction  to  Tuberculin. 

Summary  of  Results. 

Full  Post-Mortem  Notes  of  the  naturally  infected  Cows,  and  details  of  the 
investigations. 


Final  Report. 

Presented  1911. 

Appeyidix. — In  seven  volumes. 

Volume  I. — Investio'ation  of  Viruses  obtained  from  Cases  of  Human  Tuberculosis 

o 

(other  than  Lupus)  : 

General  Results  of  the  Investigation  of  55  Cases  of  Human  Tuberculosis. 

Charts  showing  extent  and  distribution  of  disease  in  Cases  of  Tuberculosis  in 
Children  primary  in  the  Alimentary  Tract. 

The  Investigation  of  the  Cultural  Characteristics  of  54  Viruses. 


Volume  I. — continued. 

Consideration  of  the  effects  produced  in  Different  Species  of  Animals  by  the 
Inoculation  of  Human  Tubercle  Bacilli  and  Bovine  Tubercle  Bacilli  of  Human 
Origin  ;  and  of  the  effects  i)roduced  by  feeding. 

Modification  Experiments  with  Human  Tubercle  Bacilli.  (Detailed  description  of 
the  Experiments  and  consideration  of  the  Results  ol)tained.) 

Table  of  Origins  of  the  Viruses  investigated. 

Detailed  History  of  each  Case,  and  Summaries  of  Experimental  Results. 

Details  of  the  Experiments. 

Plates  :  Photographs  of  some  of  the  Cultui-es. 

Volume  II. — Investigation  of  Viruses  obtained  from  Cases  of  Lupus  : 

Consideration  of  the  cultural  characters  and  pathogenicity  of  the  Cultures  isolated. 
Classification  of  the  Lupus  Viruses  according  to  cultural  characters  and  virulence. 
Tabular  Summary  of  the  Results  of  the  Passage  Experiments. 

Table  of  Origins  of  the  Lupus  Viruses. 

Detailed  History  of  each  Case  and  Summaries  of  Experimental  Results. 

Details  of  the  Experiments. 

Plates  ;  Photographs  of  some  of  the  Lupus  Cultures. 

Volume  III. — Rej)orts  on  Investigations  dealing  with  : — 

1.  Certain  Human  Viruses  of  Irregular  Ty])e  : 

(ft)  Results  of  the  Further  Investigation  of  Cultures  from  the  Viruses  placed  in 
Group  III.  {see  2nd  Interim  Report,  page  30). 

{h)  Results  of  the  Special  Investigation  of  two  of  the  Group  III.  Cultures  (H  13. 

“  A.D.”  (Calf  301),  and  H  P.).  “  T.C.”)  which  exhibited  exceptional  features. 

(c)  Results  of  the  Special  Investigation  of  the  two  Cultures  H  GO.  “  W.B.” 
(Bronchial  Gland)  and  H  90.  “  I.P.”  •(Retroperitoneal  Gland),  isolated  since 

the  2nd  Interim  Report,  which  exhibited  the  features  of  the  two  Group  III. 
Cultures. 

Plates  ;  Photographs  of  Cultures. 

2.  Idle  Excretion  of  Ihibercle  Ilacilli  : 

{a)  In  the  Milk  of  Cows  and  Goats.  •• 

{h)  Into  the  Undeveloped  Udder. 

3.  Investigation  of  dhibercle  Bacilli  from  Cases  of  Swine  Tuberculosis  : 

Consideration  of  Results  in  (i)  the  Group  from  which  Bovine  Tubercle  Bacilli  w’ere 
isolated,  (ii)  the  Group  from  which  Human  Tubercle  Bacilli  were  isolated,  and 
(iii)  the  Group  from  which  Avian  Tubercle  Bacilli  were  isolated. 

Table  of  Origins  of  the  Porcine  Viruses. 

Cultural  Characters  of,  and  General  Results  of  Inoculation  Expeidments  with  Tubercle 
Bacilli  of  Porcine  Origin. 

Tabular  Summaries  of  the  Inoculation  Experiments  ;  and  Charts  of  certain  of  the 
Viruses,  and  Post-Mortem  Notes  fff  the  larger  animals  inoculated  with  them. 

4.  IIe])ort  on  Immunity  Experiments. 

Including  also  Reports  (submitted  to  the  Commission  in  1006)  on  : — 

(i.)  ddie  Stability  of  Virulence  of  dhibercle  Bacilli  in  the  Living  Animal,  and 
(ii.)  Ex|)eriments  with  ^lixed  Viruses,  in  artificial  culture,  and  in  the  body 
of  a  liviiio-  animal. 

o 

Volume  IV. — Investigations  into  the  Tuberculosis  occurring  naturally  in  certain 
Animals  other  than  Man  ;  and  Modification  Experiments. 

1.  Investigation  of  dhibercle  Bacilli  derived  fnnn  Tuberculosis  occurring  naturally 

in  the  Horse  : 

General  Results  of  Experiments  with  cultures  from  the  original  material,  and  of 
passage  experiments  ;  and  consideration  of  cultural  characters. 

Table  of  Origins  of  the  Equine  Viruses. 

Bummaries  of  Results  of  Inoculation  Experiments  with  each  Virus  ;  and  Details  of 
the  Experiments. 

Plate  :  Photographs  of  Cultures  of  Bovine  and  Equine  Tubercle  Bacilli. 

2.  Investigation  of  Viruses  obtained  from  five  cases  of  Casual  Tuberculosis  of 

various  Mammals  : 

Viz.  :  The  Gnu,  Antelope,  Rhesus  Monkey,  Chimpanzee,  and  Cat. 

3.  Investigation  of  Avian  Tubercle  Bacilli  obtained  from  Birds  and  Swine  : 

Summary  of  Results  of  Investigation  : 

Table  of  Origins  of  the  Avian  Viruses  obtained  from  Birds. 

Cultural  Characters  of  the  Avian  Tubercle  Bacillirs. 

Summaries  of  the  Results  of  the  Experiments  on  different  species  of  animals  ;  and 
Details  of  the  Experiments. 

Plate  :  Photograph  of  Cultures  of  Avian,  Human  and  Bovine  Tubercle  Bacilli. 


Volume  IA". — continued. 

4.  Modification  Experiments  with  Tubercle  Bacilli  derived  from  Animals  other 

than  Man  : 

Summary  of  Results. 

(a)  Experiments  with  Avian  Tubercle  Bacilli. 

{h)  Experiments  with  Collodion  Capsules. 

(c)  Passage  Experiments  on  Fowls  with  Mammalian  Tubercle  Bacilli. 

(d)  Passage  Experiments  on  Dogs  with  Bovine  Tubercle  Bacilli. 

(e)  Passage  Experiments  on  Chimpanzees  and  Baboons. 

(/)  Experiments  wdth  Tubercle  Bacilli  of  slight  Virulence  for  the  Calf  and  Rabbit. 
(g)  Comparative  Inoculation  Experiments  on  Rabbits  with  Serum  and  Glycerin  Serum 
Cultures  ;  and 
Details  of  the  Experiments. 

5.  Investigation  of  Artificially  Mixed  Cultures  : 

(a)  On  Calves. 

(&)  On  Rabbits. 

Volume  V. — Comparative  Histological  and  Bacteriological  Investigations  : 

Part  I. — Results  of  the  Investigations. 

Part  II. — Comparative  Histology. 

Part  III. — Comparative  Bacteriology. 

Part  IV. — Comparison  of  Mammalian  with  Avian  Viruses. 

Illustrations. 

Volume  VI. — Report  on  the  Results  of  a  Chemical  Investigation  : 

Part  I. — The  changes  produced  in  Glycerol  Beef  Broth  by  the  chemical  action  of 
Tubercle  Bacilli  of  different  origins. 

Part  II. — The  Relative  Amounts  of  Ash  and  Phosphoric  Oxide  in  Tubercle  Bacilli  of 
different  origins. 

Volume  VII. — Graphic  Charts  illustrating  Experiments  with  certain  of  the  Viruses 
investigated  by  the  Commission  from  1902  to  1910. 
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